BEFORE READING 



PLEASE CHECK FOR CHANGE INFORMATION 
AT THE REAR OF THIS MANUAL. 



THIS MANUAL REPRINTED JULY 1975 








:: 

V [-vlj.ln r L - 



i"a K x-;-.- 



r'|'“ , 

p ■ '"I E. : . J" 51 

1!7 ‘■vi: 






■ ■ ■- 

j k . ■> , 

I..f -I 

r * .LULlI, 

■ ■■■: . ■ i. 



. * r .'.> t \ _ y. 

■'i^W -TV' ► 



■ ■ ■■fil ^ip "■■■■ 



rli ■!■ rS 



T>- '' 



111 -Hi r- 






SSSSafSSSBSI^ 









WMHI is 

■ : ; : : ; : : ^ :■: in - ri.i 1 ; ^ j - ■ rri: £ : f, j >i ■ r 

m&6m mfflMtew 

j.#’ : '* : IT ! ^ T ^ Ljs.- ■ r.t^; H i-FT-S ^ iivaaE 

c* <± w± #? ■ ■ ■ ■ i Trf.i f L rU " 'J t ' 1 ■ H « » *■ » w. ^ p h .J ■?;. '■ i: ^ « 







r- r r ;r I -Jr': l ' 1 ■ : .;■ 

r - ^ ■ ■ «-d Kxrj x. -., *-;. , t>.- L.- - *■ ;'£ ■'■ ■■" 



Hi"v : ■;... -.Mg 

;■ 7 : Vji ■'■■ Uik< jut m*m- ■ ■ ■'■■>■■ ►► 



7 :'■ H- : r *\- V ‘-.;-lr.--.Tx.7h;r- ■ ! r.; ;’ 
#k [J vL ; ■":'t" Ej r.- v= ;-.'.Ti- : ._■■:■ 

iMiiiiB 

r I - ■;■ r ■ > 1 vVd -..■.> n V ■ r ' 
Hr*:!:!:! i: 



'■ ;-,T: .M 

liS 

I-..; IrfW'i 



: * ‘■'J. ' V ?■■; F rJ - ,J r." Tj;.; ■ ■ , 



■ .- -.i id w. .p , . ..,. 

■ *■ ■'■'■' ■■■ J : a ■ ■ : : ... ■■■ 






INSTRUCTION MANUAL 



Tektronix, Inc. 

P.0. Box 500 

Beaverton, Oregon 97077 



Serial Number 



r"> 



/• / 

ZTjU 




07CM 861-00 



First Printing AUG 1974 






■ 



■r-!- »-i ■-■« !■? ■+#' ■ i ..-.: ■■ ... « 

f.fd ir H L 





^gjS SB B^^BESBI E^ 8 gg B S" ;;i 

:-. .- ■£-. r.-_ .J _ +>vy->j !j-.v.t I ■. J-..---S i! j P .„i-. 4 . r - ----I ■ r'l ■■ .J .-. . ■- wc K ' v> <- - - r: :->r : c-Tv,^- vrv- ri ,c>, -. . fc . , _ , ..... L . ■■ . yj “ 



r r:o ► T :> r :>- 



. . : ..._ 



••; •. •' ’ ■'• ’ i ■-■ : - i •••• • ••• • ? •• •• , ■ - v , 

-■ III m * ■ ! ‘ * ■' K> ;■ ’■* V fc ■;■■-■■;-.■ J-J.j J.Ji'r.J I.- J-.- V.J ; 

+™ j'-c-Wi v i> < ' ■/“ : L - : “■■■ ■ ■=■■■> : -■= 



tUrUr 

^ - j ■■ 1 ■ J v. J > j - r .-. 



hraMHn 






• ■yc ■:■ r -:-l 

' : ■ '' ■ ■ ■ : . ■ 
I’VT’V :■ . ■■ : . ■■ 

■ ' ■ ■■ ■ ■ ' ■...■■■ 

i -.- -.vi. -.- .. .- «..-.■ ... ; . . *■'. ■ ■ ■ ;■.■■■. -i ■■■■■..■■■ i ■■.'.■ j.-l-:. ■.■■ i....:k-. I. ji.-j...... 








■ ■ ^...: L ^ j-. -I'- ■ i ir ■['■■ ■■ - -\ ■ .. .Y- !^ ; fV ^ I i':: :; ■;■■;■’ i ■■-■ : r i 

■ | - .r -:-:.:V i j - - ; - f # hS ; : "' " 1 r . -. - . ' : : .. t !: . ■■; -. -£ j ;1 



si ■ '• ill 



■" ' 

MHIU 

.. ... ■ ■tv 



•-v. . .. - ■• ■j--'Vy ... 

H*Kt- 



"i-V :"'!". 1 



*-iS* J'iTVL 

. .. :,■• ••:;••:. ‘ 

r ■■'■■ ■■ ^ p-. ^ 

•• 

f»i H ga K i ■ ■ 

• ' C' fK4riv. . L -. . ... 



-r;: 



■>" I! j''-! 1 '*-'-: 1 '. ■'■■ n-'r-ir. n [ ■ r, . r.-. . . J.T; £\i 

jA'.; : ■ :■! ; :■ : l ; . j ■ ■ li l . I U 7 



Jvt.yi.j-..!. 
■WWH 

— _ 






...... . . 

v f ■ ■■""■ ■■■.!■■ ■ 



y.*.i “ ■ 1 tiljifS fSf 

. ■ ■■■ ki 

. I 




‘■j 






p 



r.-. ... 



■ l‘ ■■■ .-J . J .. x - u .^ . . r.- ■_ -| 




Yi4i 



foe takeii tip with your TE K TRiONftX F Mhfltiiieit'or 
repres^rrtativei ' ' ^ ■* 






■ ■ :■■ 



1 ■ J ■** h 1 i t i""i" i"j T " 

1 JT ■ ' 



. .Jm; 

• ••• v •: 

- ' x.y. : .-.rv 










■■ ■: .-isn 

.■ " 
■1 



! sgT-il^v! 






-«■ ■■► ■■ > .■! .. I I 

• "■ ■:•«■•■ - v- ■' ■ ■ ■' " ' 
i . .^+':.. r J..:1t!:.i -j :- ” 

■ ; "> . ■' . |" 

^1 ■■+1 w 1 . ■..■■■ . . . 

:tf f ET y '■■■■■. ;■ ; - ■■ 

r*-j r.* ■ ■■ 

- ' ^ " 

■■;■■ -.tr “■■■■■ ■ ■ ■“ 

™-l K-t P:-: Pv > J 

'■ '' ' ■' £ 

BHE5S -I ki'limvi 

V. --V •, Sr-. J< 



:: :V : = r 

TJ ivi. .".,i ... -w.v 

. . . .... 



MHtviMflU K(fl 

WMmM 



- -■■■- 1 -.:-....- -xry-wc-.- 









'■r JHHH 



- kr ; i-.ji.'j.-.v.- 

■■■ ■■■ — - 

--' t -V;; 



mm 




! : -v'r . r^;|V: ■i;" 

•••••• « ’ ■' t\ 

J J v v ■ i* - .; tj." ■ r.TX '.t;; ■ . ; 

r'."l ■'■ r ■ ■ J "f 1 1 

pn V ■ ;• ‘ * « ffajSJ ylk- vr 

-■■ - ■ J_ J-.V_.-1.. L-_. .. t .-_.. 

yi- 1 :!.. ' ■'■ ■•■■ ■■ .. 

. ■' ■ ■ -v ■-■ vi * ■-.. . .. ■ 

...-.._■ - 1 -.-.-x -.-- ■ _x P _i..-_.. .. - . 

Y 1 jj.-:.; 

|Qn 1 ^’'k- 

_ .. Pt • l " Irm "' ^1 : 

’ ^V r ■ kJisv/ . "" 

1 



■» - V/S 1 

“HflHJroW 



s_ ...' ..r : ...;-h L. ! !■ !;/ 

2:- |y- 






V;V"; .V 













- : u . |.; : ,| - = J h .: . 

lr: '■■ ‘ ■■ ” ' -* 




j ■ 

•■ -*-- rl. 
j - j »- j ... 



1 y 

ij- 






■ ■ 

■ ■ • ■ ■ ■ 

‘-■- 1 ll\l 1 1 
■■ ; - ■ 

■> ■ -.- ■ tXi :■ ■ ■ 

::■■ 

■ I ..r| .; 

H" '.‘-i u :; i' 

- - ;-l r.j- I- 






■■ -■■;■> ■■■ 



«r^«lr 

.: ■ _j-l 



r 1 ;:-: Vr.& 



'■■■ ■ .r .■ b ,vi 

f — ■!■■■::«■- JL....J. 



i^pIlL 






r v 



as 






poj^ipfht 

Swji^lh! 



r : > jS L-^' ... !y t .1 H. < 

! "!■ ■ ' ■. r.:.T|. T ‘ ■ ►_ i^Hk'KiM 



ssi as 

i'. 

■•■*■.; -v;x--x.rc.- .y_ ; j - : . -■! . . . 

J. ?. riSst; 

h . ^ h; 



jiL-ilt 




T ektronix, Inc., Beaverton, 

.All 



)*Hk .... - . - ! 

■ ‘ 

ap'E i™^.-.-. ■ . 

.. - . - ■: .- . . . : . , ~ 










be reproduced in any form without permission of 
Tektronix, Inc. sISSsSSHS 



U.S.A. 
by U.$. 






• t*? r -: ? 1 i .j 



f EKTRONIX is a, registered f radenrtartt df T ektro nix* 

fiSJf : • i : !V :. 1 1:1;^ !1- i : ^ . • :i IrtMi 



-■- -t- 






•• • i j . : 



ZiZtP.t . 



IX-'v.-" • 



I.:.:..,....;.. 



vii t: 'fz* t-? c >c y 



c J i.J i , — 

• •• ;•••«.*. *4.! 



•- .J. 



.. .. -.-A-.!...;.. _! 



mmmi 



_ I _ _ I 

• % V.% m <>ja i ^ 1^] Z ,-^h 

• '■ . .v .j - •; r !%- ; 

I • 1 . 1 .... - .... — 



>x j-Xv-Jj x- ••<••!:: !” I * V:V v ??".! J 



% rn» j ri *-i tv ■, 

.:. -. .. ... • _-. _ .- '. 

1-u-j‘r^- >p‘jj .. VJ •_ «u-, ^r. 



.iT or Jk £ 



•l^v 



>:-•■; Fv: 



j^. • : = l •j..<..^i... .;... . >. 7 ;; 






. : x. *. 



; -'.-.• - T ------ 1 -‘ ' : • ■ a £ XvjEj J : . J f J 

? ? j •••■■:• • j • > ! ' * ' £ ' * “ jJjapJ? ;. 5:i 5 if *" 



!'!. E - • ' 'v: ;• ■ ; ; ... ; n ■ ■ j.. : l/ : - •. ; 

' L . - ; ; ..;. • . . . • • .:. .-.- x .. .. . . . • J ” : : 

i.i- ii. l i.. •,,,-! , ?, ^ ^ i #!■ » j l-4 *4 ^ s . z inrsir 1 ^ ^ " 

• •■■■■••--•-• r. •_••-. — ; • :*' « • • -■; ••*! !*'■'• -•••••.• - ■: r - -.- . - •• V ** ' ! ‘ : 

• • . .. . • ! - .... . . . • • • , • ■ ••■*•; ; • ! - • • . . i i • • • ••■:•:-••••.•-... • • . - ; • • • 

*• * • TJ ..J : ...* | *j • • j>.j ..; . •!",,! !' ! " • • ■ j - •:• -•>- j ' • " |. I i ; * — 

• *. r •; •■*• v* •• r; ‘ . . - ....' '] ‘ \ ' *• ; * ,* • i. ..!.* 1.-/.'-..-" ..' r *. * *'j V ! • ; •;■••- -• -4-i.--..- !;•'"! ' . ! \ J* ' 

-- *• ; . . • .:.!...! -1 1 * . ’ * --.•-. -r... .j. '• i - : .* .. .- -j- l-.'*.'. •-. .. :-. |' t j“ .~ _ " --j *^ "|^ ;■■■■■ -y j’ • •' 





















-■• j -Sj %. 



. . . * . r . 



Hii 






xt ‘ . 






rA.rv^ a t, H . ^ y P . , ^ 



h*j IrHi ■>! 

? ■ p_ v • • • ;=•*= h h 



N; •••. I-;.-' -~k- >-!•• != {;: i. : 

j-j- j j. - • •. .. v . .. ... .y .•; ; ; : ; 

S f - 1 Si ^ : J ? 1 fn. ir?"1 : A . ••.:;■ ; • j • ; • ; ' i". ■' "I E" j ; ; 












465 Service <SN B250000 & up) 



TABLE OF CONTENTS 



Page 

LIST OF ILLUSTRATIONS V 

LIST OF TABLES v 

SECTION 1 SPECIFICATIONS 

Introduction 1-1 

VERTICAL DEFLECTION SYSTEM 1-1 

TRIGGERING 1-1 

HORIZONTAL DEFLECTION SYSTEM 1-2 

X Y OPERATION 1-2 

CALIBRATOR 1-3 

Z-AXIS INPUT 1-3 

SIGNAL OUTPUTS 1-3 

POWER SOURCE 1-3 

CATHODE RAY TUBE (CRT) 1-3 

SUPPLEMENTAL INFORMATION 1-3 

Vertical Deflection System 1-3 

Triggering 1-4 

Horizontal Deflection System 1-4 

Calibrator 1-4 

External Z-Axis Input 1-4 

Output Resistances 1-4 

Cathode Ray Tube (CRT) 1-4 

SECTION 2 OPERATING INFORMATION 

Introduction 2-1 

Instrument Repackaging 2-1 

Operating Voltage 2-1 

CONTROLS AND CONNECTORS 2-2 

introduction 2-2 

Cathode Ray Tube (CRT) and Display 2-2 

Vertical Deflection System 

Channel 1 and Channel 2 x 2-2 

A and B Triggering 2-4 

A and B Sweep • 2-5 

Calibrator and Power 2-6 

Rear Panel 2-6 

OBTAINING BASIC DISPLAYS 2-6 

introduction 2-6 

Normal Sweep Display 2-6 

Magnified Sweep Display 2-7 

Delayed Sweep Display 2-7 

Mixed Sweep Display 2-7 

X-Y Display 2-7 



465 Service (SN B250000 & up) 



SECTION 3 



■ ■ 
II 



TABLE OF CONTENTS (cont) 

CIRCUIT DESCRIPTION 

Introduction 
Digital Logic 
BLOCK DIAGRAM 
CHANNEL 1 PREAMP 
Introduction 
Scale Factor Switching 
Input Coupling 
Input Attenuator 
Source Follower 
First Cascode Amplifier 
Second Cascode Amplifier 
Third Cascode Amplifier 
CHANNEL 2 PREAMP 
Introduction 

Second Cascode Amplifier 
Third Cascode Amplifier 
VERTICAL SWITCHING CIRCUIT 
Introduction 
Diode Gates 
Switching Multivibrator 
Delay Line Driver 
Reference Feedback Amplifier 
Normal Trigger Pickoff 
VERTICAL OUTPUT AMPLIFIER 
Introduction 
Delay Line 

Vertical Output Amplifier— Discrete Version 
Vertical Output Amplifier— 1C Version 
A AND B TRIGGER GENERATORS 
Introduction 
Trigger Source 
Trigger Coupling 
Input Source Follower 
Paraphase Amplifier 
Tunnel Diode Driver 
A AND B SWEEP GENERATOR 
Introduction 
Disconnect Amplifier 
Output Buffer Amplifier 
Sweep Start Amplifier 
Logic Multivibrator 
B Sweep Differences 
SWEEP AND Z AXIS LOGIC CIRCUIT 
Introduction 
A Sweep Gate 



Page 

3-1 

3-1 

3-1 

3-3 

3-3 

3-4 

3-4 

3-4 

3-4 

3-5 

3-5 

3-5 

3-5 

3-5 

3-5 

3-6 

3-6 

3-6 

3-6 

3-7 

3-9 

3-9 

3-9 

3-9 

3-9 

3-9 

3-9 

3-10 

3-10 

3-10 

3-10 

3-10 

3-10 

3-10 

3-11 

3-11 

3-11 

3-12 

3-12 

3-12 

3-12 

3-12 

3-13 

3-13 

3-13 






465 Service (SN B2500OO & up) 



TABLE OF CONTENTS (cont) Paiie 

SECTION 3 (cent) B Sweep Gate 3-13 

^ Sweep Control integrated Circuit 3-13 

Holdoff Timing 3-14 

A Sweep Holdoff Amplifier 3-14 

___ B Sweep Holdoff Amplifier 3-14 

B Sweep Latch 3-14 

A Sweep Z Axis Gate 3-14 

B Sweep Z Axis 3-15 

A +Gate and B -f-Gate Emitter Followers 3-15 

HORIZONTAL AMPLIFIER 3-15 

__ Introduction 3-15 

X-Axis Amplifier 3-15 

Input Paraphase Amplifier 3-16 

Gain Setting Amplifier 3-16 

Output Amplifier 3-16 

CRT CIRCUIT 3-17 

„ Introduction 3-17 

High Voltage Oscillator 3-17 

High Voltage Regulator 3-18 

High Voltage Rectifier and Output 3-18 

CRT Control Circuits 3-18 

Z Axis Amplifier 3-18 

DC Restorer Circuit 3-19 

CALIBRATOR 3-19 

Introduction 3-19 

— Multivibrator 3-19 

Output Amplifier 3-19 

A TRIGGER VIEW AMPLIFIER 3-20 

— Introduction 3-20 

Amplifier 3-20 

LOW VOLTAGE POWER SUPPLY 3-20 

Introduction 3-20 

Power Input 3~20 

Secondary Circuit / 3-20 

FAN MOTOR CIRCUIT 3-22 

SECTION 4 MAINTENANCE 

_ Introduction 4-1 

Cabinet Removal 4-1 

PREVENTIVE MAINTENANCE 4-1 

~ Introduction 4-1 

Cleaning 4-1 

Visual Inspection 4-2 

Lubrication 4-3 

— Semiconductor Checks 4-3 

Recaiibration 4-3 

@ Hi 



465 Service (SN B2500Q0 & up) 



TABLE OF CONTENTS (cont) p 

* Page 

SECTION 4 (cont) TROUBLESHOOTING 4-3 

Introduction 4-3 

Troubleshooting Aids 4-3 

Troubleshooting Equipment 4-5 

Troubleshooting Techniques 4-5 

CORRECTIVE MAINTENANCE 4-7 

introduction 4-7 

Obtaining Replacement Parts 4-7 

Soldering Techniques 4-8 

Component Removal and Replacement 4-9 

Recalibration After Repair 4-14 

Instrument Repackaging 4-14 

SECTION 5 PERFORMANCE CHECK 

Purpose 5-1 

Limits and Tolerances 5-1 

Line Voltage Selection 5-1 

Equipment Required 5-1 

Special Fixtures 5-1 

Test Equipment Alternatives 5-1 

INDEX TO PERFORMANCE CHECK 5-1 

VERTICAL 5-3 

TRIGGERS 5-7 

HORIZONTAL 5-10 

SECTION 6 CALIBRATION 

Purpose 6-1 

Limits and Tolerances 6-1 

Step Titles 6-1 

Line Voltage Selection 6-1 

Internal Adjustments 6-1 

Display 6-1 

Test Equipment Required 6-1 

Interactions 6-1 

INDEX TO CALIBRATION PROCEDURE 6-5 

POWER SUPPLY ' 6-8 

DISPLAY AND Z-AXIS 6-10 

VERTICAL 6-12 

TRIGGERS 6-24 

HORIZONTAL 6-35 

GATES, CALIBRATOR AND EXT Z-AXtS 6-43 

SECTION 7 ELECTRICAL PARTS LIST 7-1 

OPTIONS TAB PAGE 

SECTION 8 DIAGRAMS 8-1 

SECTION 9 MECHANICAL PARTS LIST 9-1 

CHANGE INFORMATION 

j v REV. A, JUNE, 1975 



465 Service (SN B250000 & up) 



LIST OF ILLUSTRATIONS 



Page 

Fig. 1-1 465 Oscilloscope 



Fig. 2-1 Power supply regulating range selector. 2-2 

Fig. 2-2 Front and rear panel controls and connectors. 2-2 

Fig. 3-1 Basic block diagram of the 465. 3-2 

Fig. 3-2 Detailed block diagram of the Channel 1 Preamplifier. 3-3 

Fig. 3-3 Detailed block diagram of the Channel 2 Preamplifier. 3-6 

Fig, 3-4 Detailed block diagram of the Vertical Switching Circuit. 3-7 

Ftg. 3-4 Effect of Diode Gates on signal path (simplified Vertical 

Switching diagram). Conditions shown for CH 1 position of 
Vertical Mode switch. 3-8 

Fig. 3-6 Detailed block diagram of the A Sweep Generator. 3-11 

Fig. 3-7 Detailed block diagram of the Horizontal Amplifier. 3-16 

Fig. 3-8 Detailed block diagram of the CRT and Z-Axis circuits. 3-17 

Fig. 3-9 Detailed block diagram of the Calibrator circuit. 3-19 

Fig. 3-10 Detailed block diagram of the Trigger View Amplifier. 3-20 

Fig. 3-11 Detailed block diagram of the Low Voltage Power Supply. 3-21 

Fig. 3-12 Foldover circuit action. 3-22 

Fig. 4-1 Removing the wrap around cabinet, 4-1 

Fig. 4-2 Color codes. 4-4 



LIST OF TABLES 







Page 






Page 


2-1 


REGULATING RANGES 


2-1 


6-1 


ADJUSTMENT INTERACTIONS 


6-2 








6-2 


TEST EQUIPMENT REQUIRED 


6-3 


3-1 


GAIN SWITCHING AND ATTENUATION 


3-4 


6-3 


LOW VOLTAGE PO)WER SUPPLY 
LIMITS 


6-8 








6-4 


TYPICAL LOW VOLTAGE POWER 




5-1 


DEFLECTION FACTOR ACCURACY 


5-5 




SUPPLY RIPPLE 


6-9 


5-2 


LOW FREQUENCY COMPENSATION 




6-5 


VERTICAL DEFLECTION FACTOR 






SETUP 


5-5 




ACCURACY 


6-16 


5-3 


A AND B TIMING ACCURACY 


5-10 


6-6 


A AND B TIMING ACCURACY 


6-39 


5-4 


DELAY OR DIFFERENTIAL 




6-7 


A AND B MAGNIFIED ACCURACY 


6-39 




TIME ACCURACY 


5-11 


6-8 


DIFFERENTIAL TIME ACCURACY 


6-40 



v 







■ -m 



"Vi ' > ; U ■■■ ■■■ 

■£.\iS yj.U:? i*-‘/-:-:>: •: :. ..: .;. . .-. 






.■■■■ :■ ;. ■: ■■■.;. :■ ■ ./■. ■ ■■ ■ ■■ ■ v ;■ ■]■ ■■■ ■:■ x ;•:■■ : if ... j-g :■: 

v- •-•• •- •■ •:••■ •■•:• •••• ••-:v-r-n >:•■•:-• •• •-:•- • •: x 

f . ■■ ■■■■ •. < . Vv ; ;■ . . .■ . v. •:■. •: •. .. v .yt 

■ ■ ■ ■ ■ 

r&*rc. pfes£$- 

M b i • 

' ‘ ' >■ 






;■ 

i'fe r>>y 

, ■ ■: ■ 









mm 






:.i-V 



9 



wm 






' : : v:- 









•S ■ 






• 

, .v V <■ .■ 

■ ft : ■ y ■ ‘ 

• V/.v." ft "■! 



j*?* SS 
ascuL&i! : nris 



.ij.pjr.fx 



■ •. % :■! a 5 

■: ■- ■ -y/xvft 

% V ; _■ :■ ■ 

■ .■a .■ :■/ 






' ■' 






V L T r 















SftE& g riS 



\ 

1861-19 



Fig. 1-1. 465 Oscilloscope, 



/7-rN 



ark iic kb P7i;nnnn & 











Section 1—465 Service (SN B250000 & up) 



SPECIFICATIONS 



Introduction 

The 465 Oscilloscope is a wide-band, portable os- 
cilloscope designed to operate in a wide range of en- 
vironmental conditions. The instrument is light in weight 
and compact of design for ease of transportation, yet 
capable of performance necessary for accurate high- 
frequency measurements. The dual-channel dc-to- 
100 megahertz vertical deflection system provides 
calibrated deflection factors from 5 millivolts to 
5 votts/division. The bandwidth limiting switch reduces 
interference from signals above about 20 megahertz for 
viewing low-frequency, low-level signals. 

The trigger circuits provide stable sweep triggering to 
beyond the bandwidth of the vertical deflection system. 
Separate controls are provided to select the desired mode 
of triggering for the A and 8 sweeps. The A sweep can be 
operated in one of three modes: automatic triggering, 
normal triggering, or single sweep, A variable trigger 
holdoff control provides the ability for A sweep to trigger 
stably on aperiodic signals or complex digital words. The 
horizontal deflection system has calibrated sweep rates 
from 0.5 second to 0.05 microsecond/division. A X10 
magnifier increases each sweep rate by a factor of 10 to 
provide a maximum sweep rate of 5 nano- 
seconds/division in the 0.05 jus position. The 
delayed and mixed sweep features allow the start of the B 
sweep to be delayed a selected amount from the start of A 
sweep to provide accurate relative-time measurements. 
Calibrated X-Y measurements can be made with Channel 
2 providing the vertical deflection and Channel 1 providing 
the horizontal deflection (TIME/DIV switch fully 
counterclockwise and VERT MODE switch to CH 2). The 
regulated dc power supplies ensure that instrument 
performance is not affected by variations in line voltage 
and frequency. Maximum power consumption of the 
instrument is approximately 75 watts, 



The following instrument specifications apply over an 
ambient temperature range of — 15°C to +55" C unless 
otherwise specified. Warm-up time for specified ac- 
curacies is 20 minutes. The calibration procedure given in 
section 6, if performed completely, will allow an instru- 
ment to meet the electrical characteristics listed below. 



VERTICAL DEFLECTION SYSTEM 

Deflection Factor 

Calibrated range is from 5 millivolts to 5 volts/division 
in 10 steps in a 1-2-5 sequence. Accuracy Is within 3%. 
Uncalibrated VAR control provides deflection factors 
continuously variable between the calibrated settings 
and extends deflection factor to at least 

12.5 volts/division in the 5 VOLTS/DIV position. 



Frequency Response 

Bandwidth in both Channel 1 and Channel 2 is dc to at 
least 100 megahertz from -15 S C to -I 40° C and dc to at 
least 85 megahertz from +40° C to +55“ C. Risetime is 

3.5 nanoseconds or less from 0*C to +40 C C and 
4.2 nanoseconds or lessfrom +40°Cto +55° C. Theac- 
coupled lower— 3 d8 point is 10 hertz or less (1 hertz or 
less when using a 10X probe). Vertical system 
bandwidth with the BW LIMIT pushbutton pulled is 
approximately 20 megahertz. 



Chopped Mode Repetition Rate 

Approximately 250 kilohertz. 

input Resistance And Capacitance 

One megohm within 2% paralleled by approximately 
20 picofarads. 

Maximum input Voltage 

Dc coupled: 250 V (dc + peak ac) or 500 V p-p ac at 
1 kHz or less, 

Ac coupled: 500 V (dc + peak ac) or 500 V p-p ac at 
1 kHz or less. 



Cascaded Operation (CH 1 VERT SIGNAL OUT 
Connected to CH 2 OR Y) 

Bandwidth is dc to at least 50 MHz with a sensitivity of 
at least 1 millivolt/division. 



TRIGGERING 

Sensitivity 

DC Coupled: 0.3 division internal or50 millivolts exter- 
nal from dcto25 megahertz, increasing to 1 .5 divisions 
internal or 150 millivolts external at 100 megahertz. 



AC Coupled: 0.3 division internal or 50 millivolts exter- 
nal from 60 hertz to 25 megahertz, increasing to 

1.5 divisions internal or 150 millivolts external at 
100 megahertz. Attenuates all signals below about 
60 hertz. 



LF REJ Coupled: 0.5 division interna! or 100 millivolts 
external from 50 kilohertz to 25 megahertz, increasing 
to 1.5 divisions interna! or 300 millivolts externa! at 
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100 megahertz. Blocks dc and attenuates all signals 
below about 50 kilohertz. 

HF REJ Coupled: 0.5 division internal or 100 millivolts 
external from 60 hertz to 50 kilohertz. Blocks dc and 
attenuates all signals below about 60 hertz and above 
about 50 kilohertz. 

Trigger Jitter 

0-5 nanosecond or less at 5 nanoseconds/dlvision with 
100 megaheriz applied (X10 MAG on). 

External Trigger input 

Maximum input voltage is 250 volts (dc + peak ac) or 
250 volts peak to peak ac (1 kilohertz or less). Input 
resistance is 1 megohm within 10%. 



Level Range 

EXT: At least + and —2 volts, 4 volts peak to peak. 



EXT -M0: At least + and —20 volts, 40 volts peak to 
peak. 

HORIZONTAL DEFLECTION SYSTEM 

Calibrated Sweep Range 

A Sweep: From 0.5 second/division to 0.05 micro- 
second/division in 22 steps in a 1-2-5 sequence. XI 0 
MAG extends maximum sweep rate to 5 nano- 
seconds/division. 

B Sweep: From 50 milliseconds/division to 0.05 mtcro- 
second/division in 19 steps in a 1-2-5 sequence. X10 
MAG extends maximum sweep rate to 5 nano- 
seconds/division. 



Calibrated Sweep Accuracy 

Unmagnified sweep accuracy is within 2% from +20° C 
to +30° C (+68“F to +86 c F) and within 3% from -15° C 
to +20° C and +30° C to +55° C {+5°F to +68° F and 
+86 R F to +131° F). For the same temperature ranges, 
magnified sweep accuracy is within 3% and within 4% 
respectively. Exclude the first and last 50 nanoseconds 
of the 5 nanoseconds, 10 nanoseconds, and 
20 nanoseconds magnified sweep rates. Accuracy 
specifications apply over full 10 divisions unless 
otherwise specified. 

Sweep accuracy, over any 2 or less division portion of 
the sweep, is within 5%. Exclude the first and last 
magnified divisions of the 5 nanosecond and 



10 nanosecond/division magnified sweep rates. Also 
exclude the first and last 50 nanoseconds of the 5, 10, 
and 20 nanoseconds/division sweep rates. 



Mixed sweep accuracy is within 2% plus the measured 
A sweep error when viewing the A sweep portion only. 
The B sweep portion retains its normal accuracy. 



A Time/Division Variable Range 

Provides continuously variable (Uncalibrated) sweep 
rates between the calibrated settings of the A TIME/D IV 
switch. Extends the slowest A sweep rate to at least 
1.25 seconds/division. 



A Trigger Holdoff 

Increases A sweep holdoff time by at least a factor of 10. 



Delay Time And Differential Time Measurement 
Accuracy 





+10° C to +35° C 
(+50° F to +95° F) 


“15° C to +55° C 
(+5°F to +131°F) 


Over 1 Or More 
Major Dial Division 


±1% 


±2.5% 


Over Less Than 1 
Major Dial Division 


±0.01 Major 
Dial Division 


±6.03 Major 
Dial Division 



Delay or Differential Time Jitter 

Within 0.002% (less than one part in 50,000) of the 
maximum available delay lime when operating on 
power tine frequencies other than 50 hertz. 

Within 0.005% {less than one part in 20,000) of the 
maximum available delay time when operating on 
50 hertz power line frequency 

Maximum available delay time is 10 times the setting of 
the A TIM E/D IV switch. 



Calibrated Delay Time {A VAR set to calibrated 
position) 

Continuous from 5 seconds to 0.2 microsecond. 

X~Y OPERATION 

Sensitivity 

Same as vertical deflection system. 

X Axis deflection accuracy within 4%. 
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Variable Range 

Same as vertical deflection system, 

X-Axis Bandwidth 

Dc to at least 4 megahertz. 

Y Axis Bandwidth 

Same as vertical deflection system, 

input Resistance 

Same as vertical deflection system. 

Input Capacitance 

Same as vertical deflection system. 

Maximum Usable Input Voltage 

Same as vertical deflection system. 

CALIBRATOR 

Output 

An approximate 1 kilohertz, 30 miiliampere (within 
2%), 300 millivolt (within 1%), square-wave signal, 

Z AXIS INPUT 

Sensitivity 

A 5-volt peak to peak signal causes noticeable modula- 
tion at norma! intensity. 

Usable Frequency Range 

From dc to 50 megahertz, 

SIGNAL OUTPUTS 

Ch 1 Vertical 

Output voltage is at least 50 millivolts/division into a 
1 megohm load {at least 25 millivolts/division into a 
50 ohm load). 



Bandwidth is from dc to at least 50 megahertz into a 
50 ohm load. 

Output dc level is approximately zero volts 



Specifications -465 Service (SN B250000 & up) 
A anti B -1-Gate 

Output voltage is approximately 5.5 volts, positive- 
going. 

POWER SOURCE 

Line Voltages 

110, 115, 120,220,230, or 240 Volts ac (all within 10%), 
depending on the settings of the Line Voltage Selector 
switch and the Regulating Range Selector assembly, 
with a line frequency of 48 to 440 hertz, Maximum 
power consumption is 75 watts at 115 volts ac, 
60 hertz. 

CATHODE-RAY TUBE (CRT) 

Graticule Area 

Eight by 10 centimeters. 

Phosphor 

P31 is the standard phosphor with Pi 1 offered as an 
option. 

SUPPLEMENTAL INFORMATION 

NOTE 

The following supplemental information represents 
limits that, when met, ensure optimum instrument 
operation. They are, however, not instrument 
specifications but are intended to be used only as 
maintenance or operational aids. 



VERTICAL DEFLECTION SYSTEM 

Low-Frequency Linearity 

There should be no more than 0.1 division of compres- 
sion or expansion of a 2-division signal, at center 
screen, when the signal is positioned to the upper and 
lower extremes of the crt graticule area. 



Bandwidth Limiter Switch 

The — 3 dB point should be between 15 and 
25 megahertz with the 20 MHz BW switch pulled 
(yellow showing). 

Step Response Aberrations 

Aberrations on a positive going 5 division step should 
be +3%, —3% or less not to exceed 3% peak-to-peak on 
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aH ranges except at 5 VOLTS/DiV. Aberrations at 
5 VOLTS/DIV should be +4%, -4% or less not to 
exceed 4% peak-to-peak. Position effect should cause 
aberrations to be no more than +5%, —5% notto exceed 
5% peak-to-peak. 

Common-Mode Rejection Ratio (CMRR) 

At least 10:1 at20 megahertz forcommon mode signals 
of 6 divisions or less with vertical gain adjusted for best 
cmrr at 50 kilohertz. 

Step Attenuator Balance 

Adjustable to 0,2 division or less of trace shift when 
switching between adjacent deflection factors. 

Trace Shift as Variable is Rotated 

Adjustable to 1 division or less. 

Invert Trace Shift 

Two divisions or less when switching from norma! to 
inverted. 

Input Gate Current 

0.5 nanoampere or less (0.1 division of deflection at 5 
millivolts/division) from +20”G to +30°C, Four 
nanoamperes or less (0.8 division of deflection at 5 
millivolts/division) from — 15 U C to +55° C. 

Channel Isolation 

At least 100:1 at 25 megahertz. 

Position Range 

Twelve divisions up and 12 divisions down from 
graticule center. 



TRIGGERING 

External Trigger Input Capacitance 

Twenty picofarads within 30%. 



HORIZONTAL DEFLECTION SYSTEM 

A Sweep Length 

10.5 to 1 1 .5 divisions. 



Magnifier Registration 

There should be 0.2 division or less difference at 
graticule center when switching from WIAG on to MAG 
off. 

Position Range 

Should be able to position the start of the sweep to the 
right of graticule center, and the end of the sweep to the 
left of graticule center. 

Phase Difference Between X And Y Axes Amplifiers 

Typically 3° or less from dc to 50 kilohertz. 

CALIBRATOR 

Repetition Rate 

Repetition rate accuracy is 1 kilohertz within 25%. 

Output Resistance 

Approximately 9.4 ohms. 

EXTERNAL Z AXIS INPUT 

Voltages applied to the EXT Z AXIS INPUT connector 
should be limited to less than 100 volts (dc + peakac) 
or 100 volts peak to peak ac at 1 kilohertz or less. 

OUTPUT RESISTANCES 

Output resistance of the CH 1 VERT S1G OUT connec- 
tor is approximately 50 ohms. 

Output resistance of A+ and 8+ GATE outputs is 
approximately 500 ohms. 

CATHODE-RAY TUBE 

Resolution 

Typically at least 15 lines/division horizontally and 
vertically. 

Geometry 

0.1 division or less of tilt or bowing. 

Raster Distortion 

0,1 division or less. 

Nominal Accelerating Potential 

Approximately 18,500 volts. 
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OPERATING INFORMATION 



introduction 

This section of the manual is intended to allow the 
operator to become familiar with the instrument power 
requirements, functions of controls and connectors, and 
how to obtain a few basic displays, For more complete 
operating information, refer to the 465 Operators Hand- 
book, 



Instrument Repackaging 

If this instrument is to be shipped for long distances by 
commercial means of transportation, it is recommended 
that it be repackaged in the original manner for maximum 
protection. The original shipping carton can be saved and 
used forth is purpose. The Mechanical Parts List illustrates 
how to repackage the 465 and gives the part number for 
the packaging components. New shipping cartons can be 
obtained from Tektronix, ino. Contact your local 
TEKTRONIX Field Office or representative. 



Operating Voltage 



WA RNIN G 



This instrument is designed for operation from a 
power source with its neutral at or near earth 
(ground) potential with a separate safety-earth 
conductor, it is not intended for operation from two 
phases of a multi-phase system, or across the legs of 
a single-phase three- wire system. 



This instrument can be operated from either a 1 15-volt 
or 230"Vo!t nominal line voltage source, 48 to 440 hertz. 
The Line Voltage Selector switch on the right side pane! 
converts the instrument from one nominal operating 
voltage to the other. The Regulating Range Selector 
assembly on the instrument rear panel selects one of three 
regulating ranges for each nominal line voltage; It also 
contains the line fuse for overload protection. To select 
the correct nominal line voltage and regulating range, 
proceed as follows: 



1 . Disconnect the instrument from the power source. 



2. To convert from 115-volts nominal to 230-volts 
nominal line voltage, set the selector switch to the 
230 volts position (toward the rear of the instrument). 
Change the line-cord plug to match the power source or 
use a 115-to-230 volt adapter. Check for correct fuse for 
the line voltage selected {see Table 2-1). 



NOTE 



The power cord on Tektronix instruments may 
conform to either of the following two electrical 
codes: 



Conductor 

_ — - 


USA (NEC) 
& Canada 

1 ■■■ IN 


EEC 


Line 


Black 


Brown 


Neutral 


White 


Light Blue' 


Safety-Earth 


Green w/yeilow 


Green w/yellow 




stripe 


stripe 



•Tlrmed copper conductor. 



3. To change regulating ranges, loosen the 2 captive 
screws which hold the cover onto the Regulating Range 
Selector assembly, then pull to remove the cover 

4. Pull out the range selector switch bar (see Fig. 2-1). 
Slide the bar to the desired position and plug it back in. 
Select a range which is centered about the average line 
voltage to which the instrument is to be connected (see 
Table 2-1). 



TABLE 2-1 

REGULATING RANGES 





Regulating Range 


Range Selector 
Switch Position 


115 V 
Nominal 


230 V 
Nominal 


Lo (switch bar in 
bottom holes) 


99 to 121 V 


1 98 to 242 V 


M {switch bar in 
middle holes) 


1 04 to 1 26 V 


208 to 252 V 


HI (switch bar in 
top holes) 


108 to 132 V 


216 to 264 V 


FusO Size 


1.5 A 3AG 
Fast-blow 


0.75 A SAG 
Fast- blow 



5. Re-instal! the cover and tighten the 2 captive screws. 

6. Before applying power to the instrument, check that 
the line voitage selector switch and the indicating tab on 
the Regulating Range Selector assembly are in the correct 
position for the desired nominal line voltage and 
regulating range. 

> CAUTION < 

This instrument may be damaged if operated with 
the line voitage selector switch or the Regulating 
Range Selector assembly set to incorrect positions 
for the line voltage applied , or if the wrong fine fuse is 
used. 
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Fig. 2-1 . Power supply regulating range selector. 



3. FOCUS Provides adjustment for optimum 

display definition. 

4. SCALE ILLUM Controls graticule brightness. 

5. ASTIG Screwdriver adjustment used in 

conjunction with the FOCUS con- 
trol to obtain a well-defined dis- 
play. Does not require readjust- 
ment in normal use. 

6. TRACE ROTA- Screwdriver adjustment to attgn 

TION the trace with the horizontal 

graticule lines. 



Vertical Deflection System (Channel 1 & Channel 2} 

7 . POSITION Controls the vertical position of the 

trace. In the X-Y mode of opera- 
tion ; the Ch 2 control positions on 
the Y-axis (vertically) and the 
Horizontal POSITION control 
positions on the X-axis (horizon- 
tally). 



The 465 is designed to be used with a three-wire ac 
power system. If a 3 to 2 wire adapter is used to connect 
this instrument to a 2 wire ac power system, be sure to 
connect the ground lead of the adapter to earth (ground). 
Failure to complete the ground system may allow the 
chassis of this instrument to be elevated above ground 
potential and pose a shock hazard. 



The feet on the rear panel provide a convenient cord 
wrap to store the power cord when not in use. 



8. CH 1 OR X 



9. CH 2 OR Y 



10. VOLTS/D IV 



Input connector for Channel 1 
deflection signals or X-axis deflec- 
tion in the X-Y mode of operation. 

Input connector for Channel 2 
deflection signals or Y-axis deflec- 
tion in the X-Y mode of operation. 

Selects vertical deflection factor in 
a 1-2-5 sequence (VAR control 
must be in the calibrated detent for 
the indicated deflection factor). 



CONTROLS AND CONNECTORS 

introduction 

The major controls and connectors for operation of the 
465 are located on the front panel of the instrument, A few 
auxiliary functions are provided on the rear panel. Fig, 2-2 
shows the front and rear panels of the 465. A brief 
description of each control and connector is given here. 
More detailed operating information is given in the 465 
Oscilloscope Operators Manual, 

Cathode-Ray Tube (CRT) and Display 

1. BEAM FINDER Compresses the display to within 

the graticule area, independently 
of display position or applied 
signals, 

2. INTENSITY Controls brightness of the display. 



11, VAR Provides continuously variable un- 

calibrated deflection factors 
between the calibrated settings of 
the VOLTS/DI V switch. 

/ 

f 

12, UNCAL Light indicates that the VAR con- 

trol is not in the calibrated position. 

13, input Coupling Selects the method of coupling 

signal to the input of the Vertical 
Amplifier, 

AC; Signal is capactively coupled 
to the Vertical Amplifier. Dc com- 
ponent of signal is blocked. Low- 
frequency limit (lower —3 dB 
point) is about 10 hertz. 

GND: Input signal is removed and 
the input circuit is grounded. Does 
not ground the input signal. 

DC: All components of the input 
signal are passed to the Vertical 
Amplifier. 
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Fig. 2 - 2 . Front and rear panel controls and connectors. 
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14, 20 MHz BW/ Dual-purpose switch that, when 

TRIG VIEW pulled out, limits the bandwidth of 

the complete Vertical Deflection 
System to approximately 20 
megahertz, or when pressed 
causes signal present in A Trigger 
Generator circuit to be displayed 
on the CRT. 

15, INVERT Pushbutton switch that inverts the 

Channel 2 display. 



18. SOURCE Selects source of trigger signal. 

NORM: Internal trigger signal ob- 
tained from Vertical Defection 
System. Actual source is signai(s) 
displayed on crt. 

CH 1: A sample of the signal con- 
nected to the CH 1 OR X input 
connector is used as a trigger 
signal. 



16, VERT MODE CH 1: Displays Channel 1 only. 

ALT: Dual-trace display of signals 
on both channels. Display is 
switched between channels at the 
end of each sweep. 

ADD: Signals applied to the CH 1 
OR X and CH 2 OR Y connectors 
are algebraically added and the 
sum is displayed on the CRT. The 
INVERT switch in Channel 2 allows 
the display to be CH 1 -f CH 2 or 
CH 1 - CH 2. 

CHOP: Dual trace display of 

signals on both channels. Display 
is switched between channels at an 
approximate repetition rate of 
250 kilohertz, 

CH 2 OR X-Y; Displays Channel 2 
only. Must be pushed when 
operating in X-Y mode. 



CH 2: A sample of the signal con- 
nected to the CH 2 OR Y input 
connector is used as a trigger 
signal. 

EXT: Trigger signal is obtained 
from signal connected to the Ex- 
ternal Trigger Input connector. 

EXT e-10 (A trigger circuit only): 

External trigger signal is 
attenuated by a factor of 10, 

STARTS AFTER DELAY {B trig- 
ger circuit only): B sweep starts 
immediately after the delay time 
selected by the DELAY-TIME 
POSITION dial and the DELAY- 
TIME switch. 

LINE (A trigger circuit only): 

Trigger signal Is obtained from a 
sample of the line voltage applied 
to the instrument. 



A and B Triggering (both where applicable) 

17, COUPLING Determines the method used to 

couple signal to input of trigger 
circuits. 

AC: Rejects do and attenuates 
signals below about 60 hertz. 
Accepts signals above about 
60 hertz. 



19. SLOPE Selects the slope of the trigger 

signal which starts the sweep. 

+: Sweep can be triggered from the 
positive-going portion of the 
trigger signal, 

— : Sweep can be triggered trorn the 
negative-goirtg portion of the 
trigger signal. 



LF REJ: Rejects do and attenuates 
signals below about 50 kilohertz. 
Accepts signals above about 
50 kilohertz. 

HF REJ: Accepts signals between 
60 hertz and 50 kilohertz. Rejects 
dc and attenuates all signals out- 
side the above range. 

DC: Accepts all trigger signals 
from dc to 100 megahertz or 
greater. 



Selects the amplitude point on the 
trigger signaf at which thesweep is 
triggered. 

Determines the operating mode for 
the A Trigger Circuit. 

AUTO: With the proper trigger 
control settings, A Sweep can be 
initiated by signals that have 
repetition rates above about 
20 hertz and are within the fre- 
quency range selected by the 



20. LEVEL 



21. A TRIG MODE 
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22. A TRIG HOLD- 
OFF 



23. External Trigger 



24. TRIG 

A and B Sweep 

25. DELAY-TIME 
POSITION 



26. A AND B 
TIME/DIV 



COUPLING switch, in the absence 
of an adequate trigger signal or 
when the trigger controls are mis- 
adjusted, the sweep free L runs to 
produce a reference trace. 

NORM: With the proper trigger 
control settings, A Sweep can be 
initiated by signals that are within 
the frequency range selected by 
the COUPLING switch. In the 
absence of an adequate trigger 
signal or when the trigger controls 
are misadjusted, there is no trace. 

StNGL SWP: After a sweep is dis- 
played, further sweeps cannot be 
presented until the SINGL SWP 
pushbutton is pressed again. The 
display is triggered the same as for 
NORM operation using the A 
Triggering controls. 

Provides control of holdoff time 
between sweeps to obtain stable 
displays when triggering on 
aperiodic signals (such as com- 
plex digital words). Variable can 
increase holdoff time up to at least 
10 times the holdoff time of the 
NORM position. In the B ENDS A 
position (fully clockwise), the A 
sweep is reset at the end of the B 
sweep to provide the fastest possi- 
ble sweep repetition rate for 
delayed sweep presentations. 



27. VAR Provides continuously variable A 

sweep rates between the cali- 
brated settings of the A TIM E/D IV 
switch. The A sweep rate is 
calibrated when the VAFi control is 
fully clockwise into the calibrated 
detent. 



28. UNCAL Light that indicates when the VAR 

TIME/DIV control is out of the 
calibrated detent and the horizon- 
tal sweep rate is uncalibrated. 



29. X10 MAG Indi- Light that indicates when the XtO 
cator MAG is turned on. 



30, READY Light that indicates that A Sweep 

has been prepared to present a 
single sweep upon receipt of an 
adequate trigger signal. 



31. HORIZ DISPLAY Selects the horizontal mode of 

operation. 

A: Horizontal deflection provided 
by A Sweep, 8 Sweep inoperative. 

MIX: The first part of the horizontal 
sweep is displayed at a rate set by 
the A TIME/DIV switch and the 
latter part of the sweep at a rate set 
by the B TIME/DIV switch. Relative 
amounts of thedisplay atlocatedto 
each of the two rates are deter- 
mined by the setting of the DELAY- 
TIME POSITION dial. 



Input connectors for external 
trigger signals. 

Light that indicates A sweep is 
triggered. 



Provides variable sweep delay 
between 0.20 and 10.20 times the 
delay time indicated by the DELAY 
TIME switch. 



A TIME/DIV switch (dear plastic 
outer flange) selects the sweep 
rate of the A sweep circuit and 
selects the basic delay time (to be 
multiplied by DELAY-TfME POSI- 
TION dial setting) for delsyed- 
sweep operation. B TIME/DIV 
switch (inner dark knob) selects 
sweep rate of the B sweep circuit 
for delayed sweep operation only. 
VAR control must be in calibrated 
detent for calibrated A sweep 
rates. 



32. Horizontal 

33. FINE 

34. X10 MAG 



A INTEN: Displayed sweep rate 
determined by the A TIME/DIV 
switch. An intensified portion 
appears on the display during the 
B sweep time. This switch position 
provides a check of the duration 
and position of the 8 sweep 
(delayed sweep) with respect to 
the delaying sweep (A). 

B DLYD: Sweep rate determined 
by the B TIME/DIV switch with the 
delay time determined by the set- 
ting of the DELAY TIME (A 
TIME/DIV) switch and the DELAY- 
TIME POSITION dial. 

Positions the display horizontally. 

Provides fine horizontal position- 
ing. 

Increases the displayed sweep rate 
by a factor of 1 0. 
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Calibrator and Power 

35. CALIBRATOR A combination current loop and 

square-wave voltage output de- 
vice. Provides a 30 milliampere 
square- wave current, 300 millivolt 
square-wave voltage signal with a 
repetition rate of approximately 1 
kilohertz 



36. POWER Turns Instrument power on and 

off. 

37, LOW LINE Light that indicates the applied line 

voltage is below the lower limit of 
the regulating range selected by 
the Regulating Range Selector 
assembly. 



Rear Panel 

38. A 4-GATE 



39. B +GATE 



40, CH 1 VERT 



Output connector providing a 
positive-going rectangular pulse 
coincident with the A sweep time 

Output connector providing a 
positive-going rectangular pulse 
coincident with the B sweep time. 

Output connector providing a 
sample of the signal applied to the 
CH 1 input connector. 



VOLTS/D IV VAR Controls 
Input Coupling Switches 
Vertical POSITION Controls 
20 MHz BW Switch 
INVERT Switch 
INTENSITY Control 
FOCUS Control 
SCALE ILLUM Control 



Calibrated detent 
AC 

Midrange 
Not limited 
Button out 

Fully counterclockwise 

Midrange 

Midrange 



Trigger Controls (both A and B if applicable) 



SLOPE Switch + 

LEVEL Control 0 

SOURCE Switch NORM 

COUPLING Switch AC 

TRIG MODE Switch AUTO 



A TRIG HOLDOFF Control NORM 



Horizontal Sweep Controls 

T I ME/DI V Switches 
A TIME/DiV VAR 
HOR1Z DISPLAY Switch 
X10 MAG Switch 
POSITION Control 



Locked together at 1 ms 
Calibrated detent 
A 

Off (button out) 
Midrange 



Normal Sweep Display 



41. EXT Z AXIS 



Input connector for intensity 
modulation of the crt display. 



1. Set the POWER switch to on (button out). Allow 
several minutes for instrument warmup. 



42. Regulating Selects the regulating range of the 

Range Selector internal power supplies (low, 

medium, high; determined by 
specific line voltage applied to in- 
strument). 



OBTAINING BASIC DISPLAYS 

Introduction 

The following instructions will allow the operator who 
is unfamiliar with the operation of the 465 to obtain the 
basic displays commonly used. Before proceeding with 
these instructions, preset the instrument controls as 
follows; 



2. Connect the external signal to the CH 1 input 
connector. 



3. Advance the INTENSITY control until the display is 
visible. If the display is not visible with the INTENSITY 
control at midrange, press the BEAM FINDER pushbutton 
and adjust the CH 1 VOLTS/DIV switch until the display is 
reduced in size vertically. Then, center the compressed 
display with the vertical and horizontal POSITION con- 
trols, and release the BEAM FINDER pushbutton. 



4. Set the CH 1 VOLTS/DIV switch and CH 1 POSI- 
TION control tor a display which remains in the display 
area vertically. 



Vertical Controls 

VERT MODE Switch 
VOLTS/DIV Switches 



CH 1 

Proper position deter- 
mined by amplitude of 
signal to be applied. 



5. Adjust the A Trigger LEVEL control for a stable 
display. 



6. Set the A HME/DIV switch and the horizontal 
POSITION control for a display which remains in the 
display area horizontally. 
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Magnified Sweep Display 

i Preset the instrument controls and follow steps i 
through 6 for obtaining a Normal Sweep Display, 



2. Adjust the horizontal POSITION control to move the 
area to be magnified to within the center graticule division 
of the crt (0.5 division on each side of the center vertical 
graticule line). If necessary, change the TIME/DIV switch 
setting so the complete area to be magnified is within the 
center division. 

3. Set the X10 MAG switch to the on position (button 
in) and adjust the horizontal POSITION and TINE controls 
for precise positioning of the magnified display. 



Delayed Sweep Displays 

1. Preset the instrument controls and follow steps 1 
through 6 for obtaining a Normal Sweep Display. 

2. Set the HORIZ DISPLAY switch to A INT and the B 
Trigger SOURCE switch to STARTS AFTER DELAY. 

3. Pull out the B TIME/DIV switch knob and turn 
clockwise so the intensified zone on the display is the 
desired length. Adjust the INTENSITY control to achieve 
the desired display brightness. 



4. Adjust the DELAY-TIME POSITION dial to position 
the intensified zone to the portion of the display to be 
delayed. 



5. Set the HORIZ DISPLAY switch to 8 DLYD. The 
intensified zone on the display noted in step 3 is now being 
displayed in delay form. The delayed sweep rate is 
indicated by the dot on the B TIME/DIV switch knob. 



6 For a delayed sweep display that will exhibit less 
jitter, set the B Trigger SOURCE switch to the same 
position as the A T riggerSOURCE switch and adjust the B 
Trigger LEVELcontroS for a stable display. If thoA Trigger 



SOURCE switch is in the LINE position, a sample of the 
line voltage will have to be supplied to the 8 Trigger circuit 
through the S EXT trigger input wilh the B SOURCE 
switch in the EXT position. 



Mixed Sweep Displays 

1. Preset the instrument controls and foilow steps 1 
through 6 for obtaining a Normal Sweep Display. 

2. Pull out on the B TIME/DIV switch knob and turn 
clockwise to the desired sweep rate. Adjust the INTEN- 
SITY control to achieve the desired display for brightness. 

3. Set the HORIZ DiSPLAY switch to MIX. The CRT 
display now contains more than one time factor on the 
horizontal axis. The left portion of the display is at the A 
Time Base sweep rate and the right part is at the 8 Time 
Base sweep rate. The start of the B Time Base portion of 
the display can be changed by adjusting the DELAY-TIME 
POSITION control. 



X-Y Display 

1. Preset the instrument controls and turn the instru- 
ment power on. Allow several minutes for insturment 
warm-up. 

2. Set the TIME/DIV switch to X-Y and the VERT 
MODE to CH 2. Apply the vertical signal to the CH 2 or Y 
input connector and the horizontal signal to the CH t or X 
input connector. The CH 2 POSITION control will provide 
vertical positioning and the Horizontal POSITION control 
will provide horizontal positioning. 



3. Advance the INTENSITY control until the display is 
visible. If the display ts not visible with the INTENSITY 
control at midrange, press the BEAM FINDER pushbutton 
and adjust the CH 1 and CH 2 VOLTS/D1V switches until 
the display is reduced in size both vertically and horizon- 
tally. Then, center the compressed display with the CH 2 
POSITION and horizontal POSITION controls, and 
release the BEAM FINDER pushbutton. Adjust the FOCUS 
control for a well-defined display. 
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CIRCUIT DESCRIPTION 



Introduction 

This section of the manual contains a description of the 
circuitry used in the 465 Oscilloscope. The description 
begins with a discussion of the instrument, using the basic 
block diagram shown in Fig. 3*1. Then, each circuit is 
described in detail using detailed block diagrams to show 
the interconnections between the stages in each major 
circuit and the relationship of the front panel controls to 
the individual stages. 



A complete block diagram is located in the Diagrams 
Section at the back of this manual. This block diagram 
shows the overall relationship between all of the circuits. 
Complete schematics of each circuit are also given in the 
Diagrams Section. Fteferto these diagrams throughout the 
following circuit description for electrical values and 
relationships. 



Digital logic 

Digital logic techniques are used to perform many 
functions within this instrument. The function and opera- 
tion of the logic circuits are described using logic 
symboiogy and terminology. All logic functions are 
described using the positive logic convention. Positive 
logic is a system of notation where the more positive of two 
levels (HI) is called the true or 1 state; the more negative 
ieve! (LG) is catied the false or 0 state. The HI-LO method 
of notation is used in this logic description. The specific 
voltages which constitute a HI or LO state vary between 
individual devices. 



It should be noted that not all of the integrated circuit 
devices in this instrument are digital logic devices. The 
function of non-digital devices will be described in- 
dividually using operating waveforms or other techniques 
to illustrate their function. 



BLOCK DIAGRAM 



The following discussion is provided to aid in un- 
derstanding the overall concept of the 465 Oscilloscope 
before the individual circuits are discussed in detail. A 
basic block diagram of the 465 Oscilloscope is shown in 
Fig. 3-1, Only the basic interconnections between the 
individual blocks are shown on this diagram. Each block 
represents a major circuit within the instrument. The 
number on each block refers to the complete circuit 
diagram, which is located at the rear of this manual. 



Signals to be displayed on the crt are applied to the CH 
1 OR X and/or CH 2 OR Y connectors. The input signals 
are then amplified by the Preamp circuits. Each Preamp 
circuit includes separate vertical deflection tactor, input 
coupling, balance, gain and variable attenuation controls. 
A trigger pickoff stage in each Vertical Preamp circuit 
supplies a sample of the channel signals to the Trigger 
Generator circuit. A sample of the Channel 1 signal is also 
supplied to the CH 1 VERT SIGNAL OUT connector on the 
instrument rear panel. In the X-Y mode of operation the 
Channel 1 signal is connected to the input of the 
Horizontal Amplifier circuit to provide the X-axis deflec- 
tion. The Channel 2 Vertical Preamp circuit contains an 
invert feature to invert the Channel 2 signal as displayed 
on the crt. The outputs of both Vertical Preampcircuits are 
connected to the Vertical Switching circuit. This circuit 
selects the channel(s) to be displayed. An output signal 
from this circuit is connected to the Z-Axis Amplifier 
circuit to blank out the switching transients between 
channels when in the chopped mode of operation. A 
trigger pickoff stage attheoutputof the Vertical Switching 
circuit provides a sample of the displayed signal(s) to the 
Trigger Generator circuit. 



The output of the Vertical Switching circuit is con- 
nected to the Vertical Output Amplifier through the Delay 
Line. The Vertical Output Amplifier circuit provides the 
final amplification for the signal before it is connected to 
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the vertical deflection piates of the crt. This circuit 
includes part of the BEAM FINDER switch. This portion, 
when activated, limits vertical deflection to within the 
viewing area as an aid in locating off-screen displays. 



The A and 8 Trigger Generator circuits produce an 
output pulse which initiates the sweep signal produced by 
the A or 8 Sweep Generator circuits. The input signal to 
the A and B Trigger Generator circuits can be individually 
selected from the Channel 1 signal, Channel 2 signal, the 
signal (s) displayed on the crt, a signal connected to the 
external trigger input connectors, ora sample of the line 
voltage applied to the instrument. Each trigger circuit 
contains level, slope, coupling and source controls. 



The A Sweep Generator circuit, when initiated by the A 
Trigger Generator circuit, produces a linear sawtooth 
output signal, the slope of which is controlled by the A 
TIME/D IV switch. The TRIG MODE switch controls the 
operating mode of the A Trigger Generator circuit. In the 
AUTO position, the absence of an adequate trigger signal, 



for about 100 milliseconds after the end of holdoff, causes 
an A Sweep start gate to be generated. In the NORM 
position, a horizontal sweep is presented only when 
correctly triggered by an adequate triggersignal. Pushing 
the SINGL SWP pushbutton allows only one sweep to be 
initiated. TheZ-Axis Logic circuit produces an unblanking 
gate signal to unblank the crt so that the display can be 
presented. This gate signal is coincident with the sawtooth 
produced by the A Sweep Generator circuit. A gate signal, 
which is also coincident with the sawtooth, is available at 
the A + GATE connector on the instrument rear panel. The 
Z-Axis Logic circuit also produces an alternate sync pulse, 
which is connected to the Vertical Switching circuit. This 
pulse switches the display between channels at the end of 
each sweep when the VERT MODE switch is in the ALT 
position. 



The B Sweep Generator circuit is basically the same as 
the A Sweep Generator circuit. However, this circuit only 
produces a sawtooth output signal after a delay time 
determined by the A TIME/D1V switch and the DELAY 
TIME POSITION dial. If the B Triggering SOURCE switch 
is set to the STARTS AFTER DELAY position, the B Sweep 



Generator begins to produce the sweep im mediate ty 
following the selected deiaytime. If the switch is in one of 
the remaining positions, the B Sweep Generator circuit 
does not produce a sweep until it receives a trigger pulse 
occurring after the selected defay time. 



The output of either the A or B Sweep Generator is 
amplified by the Horizontal Amplifier circuit to produce 
horizontal deflection for the crt, except in the fully 
counterclockwise (X-Y) position of the TIME/DIV switch. 
This circuit contains a 10X magnifier to increase thesweep 
rate 10 times in any A or B TIME/DIV switch position. 
Other horizontal deflection signals can be connected to 
the horizontal amplifier by using the X-Y mode of opera- 
tion. When the TIME/DIV switch is set to X-Y, the X signal 
is connected to the Horizontal Amplifier circuit through 
the Channel 1 Vertical Preamp circuit. 



The Z-Axis Amplifier circuit determines the crt intensity 
and blanking. The Z-Axis Amplifier circuit sums the 
current inputs from the INTENSITY control, Vertical 
Switching circuit {chopped blanking), Z-Axis Logic circuit 
(unblanking) and the external Z-AXIS INPUT connector. 
Theoutput level of theZ-Axis Amplifiercircuit controls the 
trace intensity through the CRT circuit. The CRT circuit 
provides the voltages and contains the controls necessary 
for operation of the cathode-ray tube. 



Circuit Description— 465 Service ($N B250000 & up) 

The Power Supply circuit provides the low voltage 
power necessary for operation of this instrument. This 
voltage is distributed to allot the circuits in the instrument. 



The Calibrator circuit produces a square-wave output 
with accurate voltage and current amplitudes which can 
be used to check the caiibration’of the instrument and the 
compensation of probes. The CALIBRATOR current loop 
provides an accurate current source for calibration of 
current measuring probe systems. 



CHANNEL 1 PREAMP 

Introduction 

Input signals for vertical deflection on the crt can be 
connected to the CH 1 OR X input connector. In the X-Y 
mode of operation the input signal connected to the CH 1 
OR X connector provides the horizontal (X axis) deflection 
(TIME/DIV switch set to X-Y, VERT MODE switch set to 
CH 2 OR X-Y). The Channel 1 Preamp circuit provides 
control of input coupling, vertical deflection factor, gain 
and dc balance. Fig. 3-2 shows a detailed blockdiagramof 
the Channel 1 Preamp circuit. A schematic of this circuit is 
shown on Diagram 1 at the rear of the manual. 




Fig. 3-2. Detailed block diagram of the Channel 1 Preamplifier. 
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Scale-Factor Switching Circuit 

The vertical deflection factor for each channel is 
indicated by back-lighting the appropriate figures im- 
printed on the flange of the VOLTS/DIV knob. When a XI 
probe is connected to the CH 1 OR X input connector, the 
base level of transistor G386 is determined by the voltage 
divider composed of R384, R383 and X10 display factor 
bulb DS382. T ranslstor Q386 is biased into saturation and 
conducts current through the XI indicator DS386. When 
Q386 conducts, the voltage level at its collector is very 
close to +5 volts. Therefore, there is insufficient bias at the 
base of Q382 to cause Q382 to conduct, and the X10 
indicator DS382 remains dark. When a X10 probe with a 
scale factor switching connector is attached to the CH t 
OR X input connector, the base of Q382 is returned to 
ground through R381. This biases Q382 into saturation 
and conducts current through the X10 indicator light 
DS382. The collector level of Q382 is very near +5 volts; 
therefore insufficient bias exists at the base of 0386 to 
cause it to conduct. Since no current flows through Q386, 
no current flows through DS386, and the XI indicator 
remains dark. 



input Coupling 

Signals applied to the input connector can be ac 
coupled, dc coupled, or internally disconnected from the 
input to the Vertical input Ampiifier circuits. When the 
Input Coupling switch S5 is set for dc coupling, the input 
signal is coupled directly to the input Attenuator stage. 
When ac coupled, the input signal passes through 
capacitor C3. This capacitor prevents the dc component 
of the signal from passing to the amplifer. In the GND 
position, $5 opens the signal path and connects the input 
of the amplifier to ground. This provides a ground 
reference without the need to disconnect the applied 
signal from the input connector. Resistor R4, connected 
across the input coupling switch, allows C3 to be pre- 
charged in the GND position so that the trace remains on 
screen when switched to the AC position. 



Input Attenuator 

the effective overall deflection factor of each channel 
of the 465 is determined by the appropriate VOLTS/DIV 
switch. The basic deflection factor of the Vertical Deflec- 
tion System is 5 millivolts/division of crt deflection. To 
achieve the deflection factor values indicated on the front 
pane!, precision attenuators are switched into the circuit 
and the gain of the First Cascode Amplifier stage is 
changed {see Table 3-1 for when gain switching and/or 
attenuation occur). 

For the VOLTS/DiV switch positions above 20 mV, 
attenuators are switched into the circuit, singly or in pairs, 
to help produce the vertical deflection factors indicated on 
the front panel. These attenuators are frequency- 



TABLE 3-1 



VOLTS/DIV 

Position 


Gain 

Switching 


X10 

Attenuator 


X100 

Attenuator 


5mV 1 








lOmV 


X 






20 mV 


X 






50mV 




X 




,1V 


X 


X 




,2V 


X 


X 




.5V 






X 


IV 


X 




X 


2V 


X 




X 


5V 




X 


X 



compensated voltage dividers. In addition to providing 
constant attenuation at all frequencies within the 
bandwidth of the instrument, the Input Attenuators are 
designed to maintain the same input characteristics (1 
megohm times approximately 20 picofarads) for each 
setting of the VOLTS/DIV switch. Each attenuator con- 
tains an adjustable series capacitor to provide correct 
attentuation at high frequencies and an adjustable shunt 
capacitor to provide correct input capacitance. 



NOTE 

Each attenuator is a hybrid encapsulated plug-in 
assembly; therefore , replacement of individual com- 
ponents within the attenuator is not possible. Should 
defects occur, the attenuator must be replaced as a 
unit. 



A discussion of Gain Switching appears in the section 
titled "First Cascode Amplifier". 



Source Follower 

The Channel 1 signal from the input Attenuator is 
connected to the Source Follower through R16 and Cl 6. 
Resistor R15 provides the input resistance for this stage, 
Resistor R16 limits the current drive to the gate of Q20A. 
Diode CR18 protects the circuit by clamping the gate of 
Q20A at about —8.7 volts if a high amplitude negative- 
going signal is applied to the CH 1 OR X input connector, 
Q20B is a relatively constant current source for Q20A. 
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First Cascode Amplifier 

The paraphase amplifier composed of 032 and Q36 
converts the single-ended input signal into a push-pull 
output signal. C33, C34 and CR34 optimize high frequen- 
cy response through the amplifier stage. R37 and R38 
provide thermal balance for the amplifier, C37 and C38 
minimize Miller effect through Q32 and Q36. Step 
Attenuator Balance adjustment R25 adjusts for no 
baseline shift of a crt display when switching between 
adjacent positions of the VOLTS/DIV switch, 



The frequency response of an amplifier falls off as 
temperature increases due to the f t of the transistors 
involved. In parallel with CSS, which provides adjustable 
high frequency peaking, is the series combination of C34- 
CR34. CR34 is a varicap, RT39 controls the reverse bias 
and hence the capacitance of CR34. The field effect diode, 
CR39, supplies a constant current to RT39. With a 
constant current through RT39 its resistance and hence 
the voltage across it decreases as temperature increases. 
This decreases the reverse bias on CR34 which increases 
its capacitance. The increased capacitance of CR34 adds 
to the capacitance of the high frequency peaking 
capacitor C33. This action provides temperature sensitive 
peaking which partially offsets the high frequency loss 
due to increased ambient temperature. 



The Common Base Amplifier composed of Q42 and 
Q44 converts the input signal currents into output voltage 
signals across load resistors R44and R45. Correct vertical 
deflection factors are obtained by using a combination of 
attenuation in the input Attenuator and changing the gain 
of the first Cascode Amplifier. In all VOLTS/DIV switch 
positions that are decade multiples of 10 m ill ivo Its/divi- 
sion, R46 is switched in parallel with the collector load 
resistors R44 and R45, which reduces the load resistance 
and hence the stage gain by a factor of two. C47 and R47 
provide adjustable high frequency compensation. In all 
VOLTS/DIV switch positions that are decade multiples of 
20 millivolts/'division, R49 is switched in parade) with the 
collector load resistors R44 and R45, which reduces the 
load resistance and hence the stage gain by a factor of 
four. C48 and R48 provide adjustable high frequency 
compensation. 



Second Cascode Amplifier 

T ransistors G1Q2-Q122 and Q104-G124 constitute the 
Second Cascode Amplifier of the Channel 1 vertical 
preamplifier. Gain adjust R1 18 sets the overall gain of the 
Channel 1 Vertical Preamplifier by adjusting the signal 
current into the emitters of Q122 and G124. The VAR 
control R112, when rotated out of the calibrated detent 
position, also adjusts the signal current into Q122 and 
G124 to provide uncalibrated deflection factors between 



the calibrated settings of the VOLTS/DIV switch. Variable 
balance adjustment R120 adjusts for no baseline shift of a 
crt display when rotating the VAR control. Position 
Centering adjustment R115 centers the range of control of 
the Channel 1 POSITION control. 



Third Cascode Amplifier 

Q132 and Q134, in conjunction with Q304and G308 in 
the Vertical Switching circuit, form the Third Cascode 
Amplifer. Thermistor RT131 (between the emitters of 
Q132 and Q134) changes in value with changes in 
temperature. This varies the gain of the Third Cascode 
Amplifier to compensate for changes in total amplifier 
gain that occur with variations in operating temperature. 
The push-pull signals picked off in the emitters of Q132 
and Q134 are converted to a single-ended signal by G142 
and Q148. This signal is amplified by common-base 
amplifier stage Q152 and applied to the bases of emitter 
followers Q162 and Q164. Transistor G164 provides the 
output signal to the CH 1 VERT SIGNAL OUT connector 
located on the rear panel. The output signal at the emitter 
of Q162 is used as the trigger signal source in the CH 1 
positions of the Trigger SOURCE switches and as the 
signal source for emitter follower 0168. Transistor G168 
provides the X-axis signal from the Channel 1 Preamplifier 
to the Horizontal Amplifier in the X-Y mode of operation. 
CR164, CR165, CR166 and CR167 protect the emitter 
circuit of G164 in the event large voltage levels are 
accidentally connected to the CH t VERT SIGNAL OUT 
connector. R155 adjusts the dc level of the CH 1 trigger 
source signal. 



CHANNEL 2 PREAMP 
Introduction 

The Chan net 2 Preamp circuit is basically the same as 
the Channel 1 Preamp. Only the specific differences 
between the two circuits are described here. Portions of 
this circuit not described in the following description 
operate in the same manner as for the Channel 1 Preamp. 
Fig. 3-3 shows a detailed block diagram of the Channel 2 
Preamp circuit. A schematic of this circuit is shown on 
diagram 2 at the rear of this manual. 



Second Cascode Amplifier 

The Second Cascode Amplifier in Channel 2 is basical- 
ly the same as the Second Cascode Amplifiers Channel 1 
except that Channel 2 INVERT switching takes place here, 
For normal (non-inverted) display, +5 volts is connected 
to the bases of transistors Q222 and Q224 by INVERT 
switch 3225. The voltage divider comprised of R225 and 
R226 applies approximately +2.5 volts to the bases of 
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S60 
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SWITCHING 

CIRCUIT 



TO 

TRIGGER 

GENERATORS 



1MI-8 



Fig. 3-3. Detailed block diagram ol the Channel 2 Preamplifier. 



0226 and Q228. T ransistors Q222 and Q224 are biased on, 
Q226 and Q228 are biased off, and the signal passes on to 
the output cascode amplifier stage. With the INVERT 
switch in the INVERT (button in) position, +5 volts is 
applied to the basesof G226and Q228. Thevoitagedivider 
composed of R225 and R224 applies approximately +2.5 
volts to the bases of Q222 and Q224. T ransistors Q226 and 
Q228 are now biased on and Q222 and Q224are biased off. 
The signal that was normally applied tothebaseof G232 is 
now applied to the base ol Q234 through transistor Q228 
and the signal that was normally applied to the base of 
Q234 is now applied to the base of Q232 through transistor 
G226. 



Third Cascode Amplifier 

The T rigger Pickoff circuit provides a signal to emitter 
follower Q262, which provides the trigger signal to the 
Trigger Generator circuits in the CH 2 positions of the 
SOURCE switches. 



VERTICAL SWITCHING 

Introduction 

The Vertical Switching Circuit determines whether the 
Channel 1 and/or Channel 2 signals are connected to the 
Vertical Output Amplifier circuit. In the alternate and 



chopped modes of operation both channels are alternate- 
ly displayed on a shared time basts. Fig. 3-4 shows a 
detailed block diagram of the Vertical Switching circuit. A 
schematic of this circuit is shown on diagram 3 at the rear 
of this manual. 



Diode Gates 

The Diode Gates, consisting of four diodes each, act as 
switches that allow either of the Vertical Preamp output 
signals to be coupled to the Vertical Output Amplifier. 
CR304, CR305, CR307, and CR308 control the Channel 1 
output and CR314, CR315, CR3f 7 and CR318 control the 
Channel 2 output. These diodes are in turn controlled by 
the Switching Multivibrator for dual trace displays, or by 
the VERT MODE switch for single trace displays. 



Channel 1 Display Only. When the CH 1 pushbutton is 
pressed, —8 volts is applied to the junction of CR315- 
CR317 in the Channel 2 Diode Gate through R367 (see the 
simplified diagram in Fig. 3-5). This forward biases CR315 
and CR317 and reverse biases CR314 and CR318. Diodes 
CR314 and CR318 block the Channel 2 signal so it cannot 
pass to the Delay Line Driver. At the same time, in the 
Channel 1 Diode Gate, CR305 and CR307 are connected 
to +5 volts through R371. Diodes CR305 and CR307 are 
held reverse-biased while CR304 and CR308 are forward 
biased. Therefore, the Channel 1 signal passes to the 
Delay Line Driver. 
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PREAMP 



i: 



CH 1 
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186 1-9 A 



Fig. 3-4. Detailed block diagram of the Vertical Switching circuit. 



Channel 2 Display Only. When the CH 2 pushbutton is 
pressed, the above conditions fora Channel t display are 
reversed. The junction of CR305-CR3Q7 is connected to — 
8 volts through R376 and the junction of CR31 5-CR31 7 is 
connected to +5 volts through R36f .The Channel 1 Diode 
Gate blocks the Channel 1 signal and the Channel 2 Diode 
Gate allows the Channel 2 signal to pass to the Defay-Line 
Driver. 



Switching Multivibrator 

Alternate Trace Display, in this mode of operation, the 
Switching Multivibrator operates as a bistable mul- 
tivibrator. When the ALT pushbutton is pressed, —8 volts 
is applied to the emitter of Alternate Trace Switching 
Amplifier Q352 by the VERT MODE switch. Q352 is 
forward biased to supply current to the "on" Switching- 
Multivibrator transistor through R352 and CR368 or 
CR378. For example, if Q374 is conducting, current is 
supplied to Q374 through R352 and CR378, The current 
flow through collector resistor R371 drops the CR305- 



CR307 cathode level negative so that the Channel 1 Diode 
Gate is blocked as for Channel 2 only operation. The 
signal passes through the Channel 2 Diode Gate to the 
Delay-Line Driver, 



The alternate trace sync pulse from the A +Gate circuit 
is differentiated by C351 and applied to the base of Q352. 
At the end of A sweep the A +Gate steps negative. The 
resulting negative pulse momentarily turns off G352. This 
turns off both G364 and G374. When Q352 turns on again, 
after the alternate trace sync pulse, the charge on C368 
determines whether G364 or Q374 conducts. For example, 
when G374 was conducting, C368 was charged positive 
on the CR378 side to the emitter level of G374 and negative 
on the CR368 side toward the negative level at the junction 
of CR368 and CR367, This charge is stored while Q352 is 
off and holds the emitter of Q364 more negative than the 
emitter of G374. During the time Q384 and G374 are 
turned off. the voltages at their bases become ap- 
proximately equal. Now, when Q352 comes back on, the 
transistor with the most negative emitter conducts first, 
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Fig. 3-5. Effect of Diode Gates on signal path (simplified Vertical Switching diagram}. Conditions shown for CH 1 position of 
Vertical Mode switch. 



and the resulting negative movement at its collector holds 
the other transistor off. The conditions described 
previously are now reversed; the Channel 2 Diode Gate is 
reverse-biased and the Channel 2 signal passes through 
the Channel 1 Diode Gate. 



Chopped Mode Operation. When the CHOP pushbut- 
ton is pressed, the Switching Multivibrator free-runs at 
about a 250 k ilohertz rate. The emitters of Q364 and Q374 
are connected to —8 volts through R368, R378, and the 
primary of transformer T354. At the time of turn-on, one of 
the transistors begins to conduct; for example, Q374. The 
negative level at the collector of Q374 forward-biases 
CR305 and CR307 and back-biases CR304 and CR308 
preventing the Channel 1 signal from reaching the Delay- 
Line Driver, Meanwhile, the Channel 2 Diode Gate passes 
the Channel 2 signal to the Delay-Line Driver. 



The frequency-determining components in the CHOP 
mode are C368, R368, R370, and R378. The switching ac- 
tion occurs as follows: when G374 is on, C388 attempts to 
■ charge to —8 volts through R368, The emitter 



of Q364 slowly goes toward — 8 volts as C368 charges. The 
base of Q364 is held between — 8 volts and the collector 
level of G374 by voltage divider R365-R374. When the 
emitter voltage of Q364 reaches a level slightly more 
negative than its base, G364 conducts. Its collector ievel 
goes negative and pulls the base of Q374 negative through 
divider R364-R375 to cut Q374 off. Th is switches the Diode 
Gate to connect the opposite channel to the Delay-Line 
Driver. Again, C368 begins to charge towards —8 volts but 
this time through R378. The emitter of G374 slowly goes 
negative as C368 charges until Q374 turns on. Q364 is shut 
off and the cycle begins again. 



The Chop Blanking Amplifier Q358 provides an output 
pulse to the Z-Axis Amplifier circuit which blanks out the 
transition between the Channel 1 and the Channel 2 
traces. When the Switching Multivibrator changes states, 
the voltage across T354 momentarily increases, A 
negative pulse is applied to the base of G358 to turn it off. 
The width of the pulse at the base of Q358 is determined by 
R356 and C35S. Transistor Q358 is quickly driven into 
cutoff and the positive going output pulse, which is 
coincident with trace switching, is connected to the 2-Axis 
Amplifier circuit through R359. 
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Added Mode Operation. When the ADD pushbutton is 

pressed, the following occurs: 



1. +5 volts is applied to the cathodes of CR305 and 
CR307 through R371. 



2 . +5 volts is applied to the cathodes of CR315 and 
CR317 through R361. 



3. —8 volts is applied to the junction of R321 and R322. 



The first two actions enable both of the Channel Diode 
Gates so that the signal applied to the Delay-Line Driver is 
the alegebraic sum of the Channel 1 and Channel 2 
signals. The — 8 volts applied to the R321 and R322 
provides sufficient additional current to keep both diode 
gates turned on without altering the dc levels associated 
with the Delay-Line Driver. 



Delay-Line Driver 

The output from the Diode Gates is applied to the 
Delay-Line Driver composed of G322 and G324, Q322 and 
Q324 are connected as feedback amplifiers with R325and 
R327 providing feedback from the collector to the base of 
their respective transistors, A sample of the signal in the 
collector circuit of Q322 is used for triggering in the 
NORM mode of trigger operation. The BW limit switch 
S338A connects a pi filter com posed of C338, 0339, L338, 
and L339 between theoutputsigna! lines of the Delay-Line 
Driver to reduce the upper — 3dB bandwidth limit of the 
Vertical Amplifier system to approximately 20 megahertz. 
R335 and R336 provide reverse termination for the delay 
line. The TRIG VIEW switch S338B connects the outputof 
the T rigger View Amplifier to the input of the Delay Line in 
place of the Delay Line Driver. This allows viewing the 
trigger signal present in the A Trigger Generator circuit. 



Reference Feedback Amplifier 

Reference Feedback Amplifier Q332 provides common 
mode voltage feedback from the Delay-Line Driver to 
allow the diode gates to be switched with a minimum 
amplitude switching signal. The emitter level of G332 is 
connected to the junction of the Switching Multivibrator 
collector resistors, R371 and R361 through CR372 or 
CR362. The collector levef of the "on" Switching 
Multivibrator transistor is negative and either CR362 or 
CR372 is forward biased. This clamps the cathode level of 
the forward biased shunt diodes in the applicable Diode 
Gate about 0.5 volt more negative than the emitter level of 
Q332. The level at the emitter of Q332 follows the average 
voltage level at the emitters of the Delay-Line Driver. The 



shunt diodes are clamped near their switching level and 
therefore, can be switched very fast with a minimum 
amplitude switching signal. This maintains about the 
same current through the Diode Gateshuntdiodesso they 
can be switched with a minimum amplitude switching 
signal regardless of the deflection signal at the anodes of 
the shunt diodes. 



Normal T rigger Pickoff Amplifier 

The trigger signal for NORM trigger operation is 
obtained from the collector of Q322. Normal Trigger DC 
Adjustment R340 sets the dc level of the normal trigger 
output signal so the sweep is triggered at the 0 level of the 
displayed signal when the T rigger Level control is set toO. 
Q344 and G346 are connected as a feedback amplifier with 
the signal applied to the non-inverting input and the 
feedback connected between the output and inverting 
input 



VERTICAL OUTPUT AMPLIFIER 

Introduction 

The Vertical Output Amplifier circuit provides the final 
amplification for the vertical deflection signal. Some 
instruments have a Vertical Output Amplifier using an 
integrated circuit (1C version). Other instruments have a 
Vertical Output Amplifier using individual transistors 
(discrete version). See Adjustment Locations 3a and 3b to 
identify the type of Vertical Output Amplifier board in your 
instrument. This circuit includes the Delay Line and part of 
the Beam Finder circuitry. Pushing the BEAM FINDER 
button compresses an overscanned display to within the 
viewing area. A schematic of the applicable Vertical 
Output Amplifier circuit is shown on diagram 4a or 4b at 
the rear of this manual. 



Delay Line 

Delay line DL339 provides approximately 120 
nanoseconds delay for the vertical signal to allow the 
Sweep Generator circuits time to initiate a sweep before 
the vertical signal reaches the deflection plates of the crt. 
This allows the instrument to display the leading edge of 
the signal originating the trigger pulse when using internal 
triggering. 



Vertical Output Amplifier— -Discrete Version 

The discrete Vertical Output Amplifier is a three-stage 
paraphase amplifier. The first stage consists of transistors 
Q4402, Q4406, Q4412 and Q4416. The low-frequency 
compensation network, a portion of the high-frequency 
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compensation network and the Vertical Output Centering 
adjustment are in this stage, The next stage consists of 
transistors Q4432, Q4462, Q4442 and Q4472 with a high 
frequency temperature compensation network consisting 
of thermistor RT4448, resistor R4453. varicap CR4434and 
capacitor C4444 plus the remaining portion of the high- 
frequency compensation network. The first stage consists 
of transistors Q4468, Q4482, G4478 and Q4492 with a gain 
adjustment R4466. Capacitors C4464 and C4474are built 
into the printed circuit board by lead and run capacitance. 
The BEAM FINDER switch, when pressed, limits the 
current to the emitters of transistors Q4432 and 04442, 
This reduces the gain of the total stage, limiting the display 
to the display area of the crt. 



Vertical Output Amplifier-IC Version 

U440 is an integrated circuit amplifier that provides the 
finai amplification for the vertical signal. R401 and R41t 
provide forward termination for the deiay line. The 
components connected between pins 2 and 4 of U440 
provide detay-iine compensation. Components con- 
nected between pins 14 and 15 and pins 7 and 8 of U440 
provide thermal compensation for the stage. The BEAM 
FINDER switch, when pressed, reduces the dynamic 
swing capabilities of the stage, thereby limiting the display 
to within the display area of the crt. 



A AND B TRIGGER GENERATORS 



Introduction 

The Trigger Generator circuits produce trigger puises 
to start the Sweep Generatorcircuits. These trigger pulses 
are derived either from the interna! trigger signal from the 
vertical deflection system, an external signal connected to 
the external trigger input connectors, or a sampie of the 
line voltage applied to the instrument. Controls are 
provided in each circuit to select trigger level, slope, 
coupling, and source. Since the A and B Trigger 
Generator circuits are virtually the same, only the A 
Trigger Generator circuit action and the differences 
between the A and 8 Trigger Generator circuits are 
explained. A schematic of these circuits is shown on 
diagram 5 at the back of this manual. 



T rigger Source 

The Trigger SOURCE switch S610 selects the source of 
the trigger signal. The sources available to the A Trigger 
Generator circuit are the signat(s) being displayed 
(NORM), Channel 1 (CH 1}, Channel 2 (CH 2), LINE, and 
EXT. The EXT -7 10 (A Trigger Circuit only) position 
provides 10 times attenuation for the external trigger 
signal. The B Trigger SOURCE switch does not have a 



LINE or an EXT 4- 10 position, but has a STARTS AFTER 
DELAY position. In the LINE position, a sampie voltage at 
the power tine frequency is obtained from the secondary 
of power transformer T1501 in the Low Voltage Power 
Supply circuit. To prevent unwanted attenuation of the 
trigger signal by the low-frequency reject circuit, the 
Trigger COUPLING switch should not be in the LF REJ 
position when using line voltage as a trigger source. 



Trigger Coupling 

The Trigger COUPLING switches offer a means of 
accepting or rejecting certain components of the trigger 
signal, in the AC, LF REJ, and HF REJ positions, the dc 
component of the trigger signal is blocked by coupling 
capacitors C612 or C611. Frequency components below 
about 60 hertz are attenuated when AC or HF REJ coupled 
and below about 50 kilohertz when LF REJ coupled. The 
higher frequency components of the trigger signal are 
passed without attenuation. In the HF REJ position, the 
high frequency components of the trigger signal (above 
about 50 kilohertz) are attenuated, while the lower fre- 
quency components are passed without attenuation. The 
dc position passes all signals from dc to at least 100 MHz. 



Input Source Follower 

transistor Q622 is a FET source follower, it provides a 
high input impedance (set primarily by R616) for the 
trigger signal and also provides isolation between the 
Trigger Generator circuit and the trigger signal source. 
Diode GR617 provides input protection for Q622 if ex- 
cessively high-amplitude negative-going inputsignaisare 
present. Q624 is a high-impedance, relatively constant, 
current source for Q622, and provides a measure of 
temperature compensation for Q622. 



Paraphase Amplifier 

U640 is a paraphase amplifier stage that converts the 
singie-ended input from Source Follower Q622 into a 
push-pull output applied to the tunnel diode driver stage. 
T rigger Levef Centering adjustment R635 sets the ievet at 
pins 14 and 15 of U640 so that the display is correctly 
triggered when the LEVEL control is centered. The LEVEL 
control varies the ievet at pins 14 and 15 of U640 to select 
the point on a trigger signal where triggering occurs. 



The slope of the input signal that triggers the Sweep 
Generator circuit is determined by the setting of the 
SLOPE switch S630. When the SLOPE switch is set to the 
+ position, the output signal present at pin 8 of U640 is in 
phase with the inputsignai and the outputsignal atpin 9 is 
inverted with respect to the input signal. When the SLOPE 
switch is set to the — position, the output signal at pin 8 is 
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inverted with respect to the input signal and the output 
signal at pin 9 is in phase with the input signal. 



Tunnet Diode Driver 

Q650 and Q652 are common-emitter amplifier stages 
that provide the signal currents necessary to switch the 
triggering tunnel diodes. CR650 and CR652 are 4.7 
milliamp tunnel diodes. Quiescently (i.e., after the sweep 
hotdoff period has passed, but before triggering), CR650 
and CR652 are biased into their low voitage states. Q650 
cannot provide sufficient current to switch CR650 to its 
high voltage state. Q652, however, can provide sufficient 
current to bias CR652 into its high voltage state; when 
Q652 next conducts triggering signal current, the anode of 
CR652 steps positive to an approximately +0.5 volt level. 
Since only approximately 1 milliamp of current is required 
to maintain CR652 in its high voltage state, this makes 
approximately 3 milliamp of current additionally available 
with which to switch CR650 to its high voltage state. Thus, 
the next time Q650 con ducts a signal current, CR650 steps 
to its high voltage state, sending a positive pulse to the 
logic circuit to initiate sweep action. A Trigger Sensitivity 
adjustment R655 adjusts the tunnel diode bias to proper 
level that will not allow CR650 to be switched to its high 
voltage state until CR652 has been switched to its high 
voitage state. At the end of the sweep time and during 
holdoff, a negative level is applied to the anode of CR652, 



thereby resetting both CR650 and CR852 to their low 
voitage states. The reset level remains during holdoff time 
to ensure that a sweep gating signal will not be generated 
until the sweep circuit has returned to its quiescent state. 



A AND B SWEEP GENERATORS 



introduction 

The A and B Sweep Generators produce sawtooth 
voltages which are amplified by the Horizontal Amplifier 
circuit to provide horizontal deflection on the crt. These 
sawtooth voltages are produced on command (trigger 
pulses) from the Trigger Generator circuits. The Sweep 
Generator circuits also produce gate waveforms that are 
used by the Z Axis Logic circuitto unbtank the CRT during 
sweep time, and by the Sweep Logic circuit to terminate 
sweep generation. Fig. 3-6showsa detailed blockdiagram 
of the A Sweep Generatorcircuit. The B Sweep Generator 
circuit is very similar to the A Sweep Generator; therefore 
only the differences in operation associated with the B 
Sweep Generator will be discussed. A schematic of both 
circuits is shown on diagram 6 at the rear of this manual. 




SAWTOOTH 

OUTPUT 

HORIZONTAL 

AMPLIFIER 



1861-? 1A 



Fig. 3-6. Detailed block diagram of the A Sweep Generator. 
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Disconnect Amplifier 

After hotdoff, but before the next sweep, Disconnect 
Amplifier G1Q24 conducts current through R1024 and the 
timing resistor R ; . This prevents timing current from 
changing the charge on C,.The positive-going sweep start 
gate from Q864 turns off Q1024 and the timing circuit now 
begins to change the charge on C t . 



Sawtooth Generator 

Q1030 and Q1036 compose a Miller integrator circuit. 
When Q1024 turnsoff, C, begins to charge through R t . This 
causes the junction of C t and R t , the gate of Q103G, to 
begin to go more positive. As the gate of Q1 030 goes more 
positive, the source of G1030 also starts to go more 
positive. This biases Q1036 on harder, and its collector 
moves in the negative direction (less positive). This 
couples back through C. and opposes the positive change 
at the gate of Q1030. The gate of Q1030 only changes 
about 10 millivolts. Although C, tries to charge toward +V E , 
the action of the gate of G1Q30 being held virtually 
constant and the collector of G1036 going more negative 
results in the reduction of the charge on C t (it discharges}- 
Since the voltage at the gate of Q1030 remains constant, 
the voltage across FT remains constant. Since the voltage 
across R[ remains constant, the current through R, (the 
current being discharged from C«) also remains constant. 
The constant current being discharged from Ci results in a 
linear ramp across it. The resultant output signal at the 
collector of Q1036 appears as a negative going ramp from 
+13 volts to +2 volts. 



When the ramp reaches —2 volts, Q1012 sendsa pulse 
(see logic multivibrator) to U870 to initiate retrace. Q1024 
turns on and its collector goes more negative, This moves 
the gate of G103Q in the negative direction, which causes 
the voltage on the base ot G1036 to go more negative, 
causing its collector to go more positive. C, now quickly 
charges to its quiescent state through Q1024. 



Output Buffer Amplifier 

/ The Output Buffer Amplifier is a common-base 

amplifier with the signal current-driven into the emitter. It 
provides the output sawtooth current signal to the 
Horizontal Amplifier and provides a measure of isolation 
between the Sawtooth Generator and the Horizontal 
Amplifier. The HORiZ DISPLAY switch connects to this 
stage to control the A sawtooth output in the various 
horizontal modes of operation. In the A arid A INTEN 
modes of operation, the A sweep signal passes through 
G1038 to the Horizontal Amplifier. However, in the MIX 
and B DLY’D modes, —8 volts is connected to zener diode 
VR1039 which sets the emitter of G1038 to about —1.8 
volts. This biases Q1G38 off, preventing the A sawtooth 
signal from passing to the Horizontal Amplifier, 



Sweep Start Amplifier 

Just before the sweep starts to run down, the levels at 
the bases of Q1002 A and B are approximately equal. 
When the sweep starts to run down, the base of Q1002B 
goes negative, which increases the forward bias on 
CR1004. This in turn decreases the forward bias on 
CR1001, which, very shortly after the start of the sweep, 
becomes reverse biased to interrupt the current through 
G1G02A. The circuit remains in this condition until after 
the sweep retrace is complete. When the circuit returns to 
quiescence, Q1002A again begins to conduct through 
R 1024. This sets the current through G1024, which 
establishes the starting point for the sweep. The Sweep 
Start adjustment sets the base level of Q1002A. This level 
is also connected to the base of Q1062A in the B Sweep 
Generator except in the MIX mode of operation. This 
ensures that B sweep starts at the same level as A Sweep. 



logic Multivibrator 

Q1012 and Q1014 compose a multivibrator. At 
quiescence, Q1014 is conducting and Q1012 is turned off. 
When the sweep starts to run, the negative-going ramp at 
the collector of 01036 is coupled through the base of 
Q1002B and CR1 004 to the cathode of CR101 1. When the 
collector of Q1036 reaches about +2 volts the cathode of 
CR101 1 reaches about 4 volts, CR101 1 begins conducting 
and turns on G1012 which then turns off G1014. The 
resulting positive step at the collector of 01012 is 
connected to pin 16 on U870 which initiates retrace and 
hotdoff. The negative-going pulse at the collector of 
Q1014 is applied to the A Sweep Z-Axis Logic Gate to 
blank the crt as soon as a sweep-end command is 
generated. 



B Sweep Generator Differences 

There are three main differences between the A and B 
Sweep Generators. The B Sweep Output Buffer Amplifier 
is prevented from passing the B Sweep signal to the 
Horizontal Amplifier in the A and A INTEN positions of the 
HORIZ DISPLAY switch. There is a transistor stage 
connected as a constant current source in the emitter 
circuit of Q1062A and B (needed during MIX mode 
operation). The Sweep Start Level connected to the base 
of Q1062A is not always a fixed dc level. During MIX mode 
operation the A Sweep sawtooth signal is applied to the 
base of the Q1062A. Now, the dc level at which the B 
Sweep Generator will start generating its sawtooth 
waveform is constantly being changed by the A Sweep 
sawtooth. The output waveform from the B Sweep 
Generator takes the form of a composite sawtooth 
waveform, with the first and last parts occuring at a rate 
determined by the A Sweep Generator and the middle part 
occuring at a rate de-termined by the B Sweep Generator. 
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SWEEP AND Z AXIS LOGIC 

CIRCUIT 

introduction 

t he Sweep and Z-Axis Logic circuit derives the logic 
levels necessary to control the sequence of events 
associated with sweep generation and crt unblanking. The 
A+ and 8+ gate signals are also generated in this circuit. 
Positive logic terminologies and symbologies will be used 
in the following explanation of circuit operation. A 
schematic of this circuit is shown on diagram 8 at the rear 
of this manual. See the waveforms adjacent to diagram 8 
for logic levels and their time relationship to A sweep 
operation. 



A Sweep Gate 

Q862 and Q864 compose the A Sweep Gate circuit. 
They form an emitter coupled stage where only one 
transistor can be conducting at any time. The input signal 
to the stage is the positive-going trigger signal from the A 
Trigger Fire tunnel diode in the A Trigger Generator 
circuit. The signal at the collector of G862 is connected to 
the A Z-Axis Gate circuit to control crt blanking and to 
generate the AT gate signal. The signal at the collector of 
Q864 is connected to the emitter of the Sweep Disconnect 
Amplifier (Q1024) in the A Sweep Generator circuit to 
initiate A Sweep generation. 



B Sweep Gate 

Q812 and Q814 compose the B Sweep Gate circuit. 
They also form an emitter-coupled stage where only one 
transistor can be conducting at any time. The input signal 
to the stage is the positive-going trigger signal from the B 
Trigger Fire tunnel diode in the B Trigger Generator 
circuit. The signal at the collector of Q812 is connected to 
the B Z-Axis Gate circuit to control crt blanking and to 
generate the B+ gate signal. The signal at the collector of 
Q814 is connected to the emitter of the Sweep Disconnect 
Amplifier (G1084) in the B Sweep Generator circuit to 
initiate B Sweep generation. 



Sweep Control integrated Circuit 

U870 is the Sweep Control integrated circuit. Several 
functions are performed in this stage, depending on the 
mode of operation of the instrument sweep generators. 
The following is a brief explanation of the function 
associated with each pin of the 1C. 



Pin 1. This is the positive Auto Sense input. The signal 
connected here comes from the A Trigger Fire tunnel 
diode. 



Pin 2. This is a reference input to the Auto Sense circuit. 
A fixed dc level established by R871 and R872 is con- 
nected here. 



Pin 3. This is the -F auto gate terminal. In the AUTO 
mode of operation, if no triggersignaisare applied to pin 1 
of U870 during the approximately 100 milliseconds follow- 
ing the end of holdoff the gate level at pin 3 steps LO to 
turn Q864 on which initiates a sweep. 



Pin 4. Not used in this application. 



Pin 5. Input terminal for negative voltage supply 



Pin 6. This is the auto gate timing terminal. R879 and 
C879 determine the amount of time between the end of 
holdoff and the generation of the auto gate. 



Pin 7. The output of ihis terminal lights theTRIG'D light 
when a triggered gate has occurred. 



Pin 8, This is the holdoff timing terminal. The RC 
network connected to this terminal (selected by the 
TtME/DIV switch) determines the length of holdoff time. 



Pin 9. Ground terminal. 



Pin 10. This is the Holdoff output terminal The gate 
ievel present here is LO during sweep holdoff time and HI 
otherwise. 



Pin 11. The output of this terminal lights the READY 
light when operating in the single sweep mode. 



Pin 12. This is the single sweep mode terminal. When 
+6 volts is applied to this terminal the sweep operates in 
the single sweep mode; when the terminal Is left open or 
grounded the sweep operates in the repetitive mode. 



Pin 13. Not used in this application. 
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Pins 14 & 15, Single sweep reset terminals. Pushing the 
SINGL SWP button prepares the single sweep circuitry to 
respond to the next one triggering event. Also causes the 
READY light to come on. 



Pin 16. t his is the hoidoff start input terminal. The HI 
sweep reset gate pulse from the sweep generators is 
applied here to initiate sweep hoidoff. 



Pin 17. This is the sweep disable output terminal. The 
gate level at this terminal is Hi during hoidoff and LO 
otherwise. 



Pin 18. Sweep lockout input. +5 volts applied to this 
terminal disables all sweep action. 



Pin 19. Auto mode terminal. Grounding this terminal 
enables auto sweep operation. 



Pin 20. Input terminal for positive voltage supply. 



Hoidoff Timing 

A resistor and capacitor network connects to pin 8 of 
U870. Various resistor and capacitor combinations switch 
into the circuit depending on the setting of the A TIME/OIV 
switch. At sweep end, pin 8 of U870 is released and 
starts charging. When the charge on Cm> causes pin 8 to 
reach about +4 volts, pin 17 goes HI and pin 8 steps back 
to LO. R1155 allows lengthening the time constant which 
increases hoidoff time. 



A Sweep Hoidoff Amplifier 

Q854 is the A Sweep Hoidoff Amplifier. The hoidoff 
gate waveform is applied to the base of Q854 through R858 
and C858 from pin 17 of U870. When Q854 is turned off 
(during hoidoff time), its collector is LO and CR851 is 
forward biased, which resets both the Arm and Fire 
Trigger tunnel diodes in the A Trigger Generator. When 
Q854 is turned on (any time other than hoidoff time), its 
collector level is HI and CR851 is reversed biased. This 
allows the trigger tunnel diodes in the A T rigger Generator 
to respond to the next adequate triggering signal. 



B Sweep Hoidoff Amplifier 

Q804 is the B Sweep Hoidoff Amplifier. Its circuit action 
is identical to that described for the A Sweep Hoidoff 



Amplifier except that there are three gate signal sources 
that control the state of the stage. The three sources are 
the hoidoff gate from pin 17 of U870 (through CR859), the 
collector of G1052 in the Delay Pickoff Comparator, and 
the collector of Q322 in the B Latch Multivibrator (through 
CR809) . All three gate sources must be in their LO state for 
B Sweep to be triggerable; any one of the sources in its Hi 
state will disable the B Trigger Generator tunnel diodes. 



B Sweep Latch 

Q822 and Q828 compose the B Sweep Latch. 
Quiescently, (before either the A or R Sweeps have 
reached their maximum amplitudes) both transistors are 
off. Then, the sweep reset pulse from whichever sweep 
terminates first wilt be applied to the base of Q828 (A 
Sweep reset through CR826; B Sweep reset through 
CR825). The positive-going reset pulse turns on Q828 and 
the negative-going movement at its collector turns on 
Q822. The collector of Q822 in turn pulls up on the base Of 
G828, holding Q828 on, which causes the circuit to stay in 
its on or latched state, the HI at the collector of Q822 is 
applied to the base of the B Sweep Hoidoff Amplifier 
(through CR809) to disable the 8 Trigger tunnel diodes, tn 
the B ENDS A position of the A TRIG HOLDOFF control 
the Hi is also applied to the hoidoff start input terminal of 
the Sweep Control integrated circuit through C286. Thus, 
when B Sweep ends A Sweep ends also. 

The B Latch Multivibrator is reset to its quiescent state 
by the LO Hoidoff level present at pin 10 of the Sweep 
Control integrated circuit during A Sweep hoidoff. 



A Sweep Z-Axis Gate 

Q1304 and G1306 comprise the A Sweep Z-Axis Gate. 
They form an emitter-coupled stage where only one 
transistor can be conducting at any time. The controlling 
signal inputs come from the collector of Q862 in the A 
Sweep Gate, the blanking signal from Q1014 in the A 
Sweep Generator, and Q824 in the B Latch Multivibrator 
(only in the MIX mode of operation). The blanking signal 
for use in the Z-Axis Amplifier is taken from the collector of 
Q1306 (through CR1342). The collector signal of Q1304 is 
applied to the A+ gate Emitter Follower. 



In all positions of the HORiZ DISPLAY switch except 
for B DLY'D, — 8 volts is connected to the anode of 
CR1306. This reverse biases CR1306, which allows the 
gate signal at the collector of G1306 to pass through 
CR1342. In the B DLY D position of the HORIZ DISPLAY 
switch, —8 volts is no longer connected to CR1306. This 
allows CR1306 to be forward biased, which pulls upon the 
cathode of CR1342, This reverse-biases CR1342, which 
blocks the A blanking signal from reaching the Z-Axis 
Amplifier. 
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In at! positions of the HORiZ DfSPLAY switch except 
MIX, —8 volts is connected to the cathode of CR832. This 
Keeps CR831 reverse biased and prevents the collector 
signal of G824 from affecting the A Z~Axis Gate. However, 
in the MIX position of the HORiZ DISPLAY switch, — R 
volts is no longer connected to CR832 Now. when the B 
Sweep ends and sets the B Sweep Latch circuit, the 
collector signal of 0824 (through CR831) switches the A 
Sweep Z-Axis Gate causing the ert display to be complete- 
ly blanked. This prevents any further display of A Sweep in 
the MIX mode even though A Sweep may still be running. 



B Sweep Z-Axis Gate 

01324 and Q1326 compose the B Sweep Z-Axis Gate. 
They form an emitter-coupled stage where normally one 
transistor is on and the other is off. The controlling signal 
inputs come from the collector of Q812 in the 8 Sweep 
Gate and the blanking signal from Q1074 in the B Sweep 
Generator, The blanking signal for use in the Z-Axis 
Amplifier is taken from the collector of G1326 (through 
CR1344). The collector signal of Q1324 is applied to the 
B4 Gate Emitter follower. 



In the A position of the HORIZ DISPLAY switch, —8 
volts is applied to the cathode of CR1347, which causes 
CR1 345 to be back biased. The collector of G1326 is pulled 
positive through R1326 and CR1326, which in turn back 
biases CR1344, preventing the R Sweep Z-Axis Gate from 
affecting ert unblanking. In the MIX and A INTEN 
positions of the HORIZ DISPLAY switch, —8 volts is 
removed from the cathode of CR1347 and applied to the 
anode of CR1 326. This forward biases CR1 345 and reverse 
biases CR1326. Diode CR1344 is still reverse biased, but 
when B Sweep starts, the collector of G1326 steps 
negative enough to forward bias CR1344 and add a slight 
amount of unbtanking to the A Sweep unblanking already 
present. This provides a measure of intensification forthe 
B Sweep portion of an A INTEN or MIX display, in the B 
DLY'D position of the HORIZ DfSPLAY switch, — 8 volts is 
applied to the cathode of CR1347 and the anode of 
CR1326. This reverse biases both CR1345 and CR1326, 
which allows the full B Sweep unblanking signal to pass 
through CR1344. The A Sweep Z-Axis Gate output diode 
CR1342 is held reverse biased and the only unblanking 
signal present at the input to the X-Axis Amplifier will be 
the B Sweep signal. 



A4- Gate and B+ Gate Emitter Followers 

01314 and Q1334 are emitter followers providing the 
A+ GATE and the B4 GATE output signals available at the 
instrument rear panel. The output signals are positive- 
going rectangular waveforms, approximately 5.5 volts in 
amplitude. The amplitude is set in the collectors of Q13Q4 
and G1324. For example, when Q1304 is conducting the 



baseof G1314can go no more negative than approximate- 
ly —0.7 volt (limited by CR1304). When Q1304 is not 
conducting, the base of Q1314 rises to the decoupled +5 
volts power supply level through R1304. Diodes CR1315, 
CHI 316, CR1335, and CR1366 provide protection against 
accidental application of damaging voltage levels to the 
A + GATE and 84 GATE output connectors. 



HORIZONTAL AMPLIFIER 



Introduction 

The Horizontal Amplifier circuit provides the output 
signals to the ert horizontal deflection plates. The signal 
applied to the input of the Horizontal Amplifier is deter- 
mined by the TIME/D1V switch and the HORIZ DISPLAY 
switch. The signal can come from either the sweep 
generators within the instrument or some external signal 
applied to the CH 1 OR X input connector (X-Y mode of 
operation). The Horizontal Amplifier also contains the X10 
magnifier, horizontal positioning, and some beam finder 
circuitry. Fig. 3-7 shows a detailed biock diagram of the 
Horizontal Amplifier circuit. A schematic of this circuit is 
shown on diagram 9 at the rear of this manaual. 



X-Axis Amplifier 

In all positions Of the TIME/DiV switches except X-Y, 
the input signa! to the base of Q1224 will be sawtooth 
waveforms from the sweep generators. In the X-Y mode 
however, the sweeps aredisabfed and thesignal applied to 
Q1224 comes from the Channel 1 Preamp via the X-Axis 
Amplifier. This stage includes Q1214, G1218 and their 
associated circuitry. 



Q1214 is connected as a feedback ampiifierwithR1214 
as the feedback element. The input resistance is made up 
of R 1 2 1 1 and the gain-setting adjustment of R1215. When 
not operating in the X-Y mode, the base of G1214 rises 
toward the 415 volt supply but is clamped at approximate- 
ly 45.7 volts by CRi2i8and R1210. This reverse biasesthe 
base-emitter junction of G1214. The base of Q1218 also 
rises to approximately 45.7 volts. With the junction of 
R1202-R1219 at approximately 0 volt, Q 121 8 is also biased 
off. 



When the TIME/DIV switches are set to the X-Y position 
(fully counterclockwise), — 8 volts is applied to the 
junction of R1212 and R1217, Also, 45 volts is applied to 
the emitter circuit of G1218 through CR1202. This biases 
the Z-Axis Amplifier circuit into conduction. At the same 
time, 45 volts is applied to the Channel 1 Scale-Factor 
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Switching Amplifier circuit {through CR12Q1) and to pin 
18 of the Sweep Control integrated circuit U370. This 
enables both scale-factor indicating circuits at the same 
time and disables sweep generation. 



Input Paraphase Amplifier 

Q1224 and Q1234 compose the Input Paraphase 
Amplifier. This is an emitter-coupled amplifier stage that 
converts the single-ended input signal to a push-pul! 
output signal. The signal at the collector of Q1224 is 
opposite in phase to the input signal. The signal at the 
collector of Q1234 is in phase with the input signal. 
Thermistor RT1230 reduces in value with increases in 
ambient temperature to increase the gain of the stage. 
This compensates for slight changes in amplifier gain that 
occur as operating temperatures vary. R1205A and 
R1205B are the Horizontal POSITION and FINE controls, 
respectively. The FINE control has approximately one 
tenth the range of the POSITION control and provides fine 
adjusment of a magnified display. 



Gain Setting Amplifier 

Q1226 and Q1236 are an emitter coupled push-pull 
amplifier stage. Q1244 is a constant current supply for the 
stage. The gain of the Horizontal Amplifier is controlled by 
adjusting the resistance connected between the emitters 



of this stage. The XI Gain adjustment R1237 adjusts 
unmagnified horizontal gain and the X10 Gain adjustment 
R1238 adjusts magnified horizontal gain. Magnifier 
Registration adjustment R1225 balances quiescent dc 
current in Q1226 and Q1236 so that a center screen 
display does not change position when the XI 0 magnifier 
is turned on. 



When the BEAM FINDER pushbutton is pressed, R1249 
is connected to ground. This reduces the current supplied 
through Q1244, which has the effect of shifting the 
operating level at the collector of Q1244 in the positive 
direction. This causes the point at which the Horizontal 
Amplifier limits to decrease, thereby ensuring that an 
overscanned display will remain within the viewing area of 
the crt. 



Output Amplifier 

The push-pull signal from the Gain Setting Amplifier is 
connected to the Output Amplifier through CR1253 and 
CR1273. Each half of the Output Amplifier can be 
considered as a single-ended feedback amplifier, which 
amplifies the signal current at the input to produce a 
voltage output to drive the horizontal deflection plates of 
the crt. The amplifiers have a low input impedance and 
require very little voltage change at the input to produce 
the desired output voltage change. The Output Amplifiers 
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are limited from overdrive by CR1251, CR1252, CR1253, 
and OR 1273. The input diodes CR1253 and CR1273 
become back-biased when the signal level at either input 
becomes too positive, and the diodes connected back to 
back between the two signal paths ensure that the signal 
amplitude side to side will be limited to a maximum of 
about 0.7 volt. 



Transistors Q1254 and Q1274 are inverting amplifier 
stages whose collector signals drive the emitters of 
complementary amplifiers Q1262-Q1266 and Q1282- 
Q1286 respectively. C1256, C1262, and C1282 provide a 
signal path for fast ac signal current from one side of the 
amplifier to the other. R1260-R1261 and R1280-R1281 are 
the feedback elements in the amplifier with Cl 261 and 
C1281 providing high-frequency compensation. The out- 
put signal from Q1262-Q1266 drives the right crt deflec- 
tion plate, while the signal from Q1282-Q1286 drives the 
left. 



CRT CIRCUIT 

Introduction 

The CRT circuit provides the voltage levels and control 
circuits necessary for operation of the cathode-ray tube 



(crt}. Fig. 3-8 shows a detailed block diagram of the CRT 
circuit. A schematic ot this circuit is shown on diagram 10 
at the rear of this manual. 



High-Voltage Oscillator 

Q1418 and associated circuitry compose the high- 
voltage oscillator that produces the drive for high-voltage 
transformer T1420. When the instrument is turned on, 
current through Q1416 provides forward bias for Q1418. 
Transistor Q1418 conducts and its collector current 
increases, which develops a voltage across the collector 
winding of T1420. This produces a corresponding voltage 
increase in the feedback winding of T1420, which is 
connected to the base ofQ1418,and Q1 41 8 conducts even 
harder. Eventually the rate of collector current increase in 
01418 becomes less than that required to maintain the 
voltage across the collector winding, and the output 
voltage drops. This turns off Q141 8 by way of the feedback 
voltage to the base. The voltage waveform atthecofiector 
of Q1418 is a sine wave of the resonant frequency of 
T 1420. G1418 remains off while the field collapses in the 
primary of T1420. When the field is collapsed sufficiently, 
the base of Q 141 8 becomes forward biased into conduc- 
tion again and the cycle begins anew. The amplitude of 




Fig. 3-8. Detailed block diagram of the CRT and Z-Axts circuits. 
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substained oscillation depends upon the average current 
delivered to the base of Q1418. The frequency of oscilla- 
tion is approximately 50 kilohertz. Fuse F1419 protects the 
unregulated +15 vott supply in the event the High-Voltage 
Oscillator stage becomes shorted. Cl 419 and L1419 
decouple the unregulated +15 volt supply and prevent the 
current changes present in the circuit from affecting the 
+15 volt regulator. 



High-Voltage Regulator 

Feedback from the crt cathode —2450 volt supply is 
applied to the base of Q1 404 through R 1431 D. Any change 
in the level at the base of Q1404 produces an error signal at 
the collector of G1404, which is amplified by Q14G8 and 
G1416 and applied to the base of Q1418 through the 
feedback winding of T1420, 



Regulation occurs as follows. If the output voltage at 
the — 2450 volt test point starts to go positive (less 
negative), this positive-going change is applied to the 
base of Q1404. Q1404 conducts harder, which in turn 
causes G1408 and Q1416 to conduct harder. This results 
in greater bias current to the base of Q1418 through the 
feedback winding of T1420, Now, Q1418 is biased closer 
to its conduction level so that it comes into conduction 
sooner to produce a larger induced voltage in the 
secondary of T1420. This increased voltage appears as a 
more negative voltage at the — 2450 volt test point to 
correct the original positive-going change. By sampling 
the output from the crt cathode supply in this manner, the 
total output of the High-Voltage Supply is held relatively 
constant. 



The output voltage level of the High-Voltage Supply is 
controlled by the High Voltage Adjustment R1400 in the 
base circuit of Q1404 This adjustment sets the conduc- 
tion of G1404 to a level that establishes a — 2450 volt 
operating potential at the crt cathode. 



Q1413 and G1414 compose an overvoltage protection 
circuit, if the crt cathode supply approaches approximate- 
ly —3000 volts, the voltage level at theemitterof Gf 416 will 
be very close to — 6 volts. Normally G1 413 and Q1414 are 
biased off and do not conduct. When the voltage level at 
the emitter of G1416 reaches approximately — 6 volts, 
Q1 413 is biased into conduction which in turn biases 
G1414 on, Q1414 now starts to turn off Q1416. This 
reduces the base drive to Q1418 and prevents the 
amplitude of oscillations from increasing. This prevents 
the crt cathode supply from going more negative than 
approximately — 3000 volts. 



High-Voltage Rectifiers and Output 

The high-voltage transformer T1420 has two output 
windings. One winding provides heater voltage for the 
cathode-ray tube, The heater voltage can be supplied from 
the High-Voltage Supply, since the cathode-ray tube has a 
very low heater current drain. The cathode and heater of 
the crt are connected together to elevate the heater and 
prevent cathode-to-heater breakdown, One high-voltage 
winding provides both the negative cathode potential and 
the positive anode accelerating voltage. The crt grid bias 
voltage is derived by a dc restorer circuit that uses a 
sample of the signal in the high-voltage winding in 
conjunction with dc levels supplied by the Z-Axts 
Amplifier and the negative cathode potential. 



The positive accelerating potential is supplied by High 
Voltage Multiplier, U1432. Regulated output voltage is 
approximately +15,500 volts. The negative cathode poten- 
tial is supplied by half-wave rectifier CR1241, Voltage 
output is —2450 volts. Voltage variations in this supply are 
monitored by the High-Voltage Regulator circuit to 
provide a regulated high-voltage output. 



CRT Control Circuits 

Focus of the crt display is controlled by FOCUS control 
R1430. ASTIG adjustment R1445, which is used in con- 
junction with the FOCUS control to provide a well-defined 
display, varies the positive level on the astigmatism grid. 
Geometry adjustment R1442 varies the positive level on 
the horizontal deflection plate shields to control the 
overall geometry of the display. 



Two adjustments control the trace alignment by vary- 
ing the magnetic field around the crt. Y-Axis adjustment 
R1446 controls the current through L1446, which affects 
the crt beam after vertical deflection, but before horizontal 
deflection. Therefore, it affects only the vertical (Y) 
components of the display. TRACE ROTATION adjust- 
ment R1440 controls the current through L1440 and 
affects both vertical and horizontal rotation of the beam. 



Z-Axis Amplifier 

The Z-Axis Amplifier circuit controls the crt intensity 
level from several inputs. The effect of these input signals 
is to either increase or decrease the trace intensity, or to 
completely blank portions of the display. The input 
transistor G1466 is a current-driven, low input impedance 
amplifier, it provides termination for the input signals as 
well as isolation between the input signals and the 
following stages. The current signals from the various 
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Q1472, Q1474, and Q1478 compose a feedback 
amplifier stage; R1468 and R1469 are the feedback 
elements. Cl 469 and C1471 provide high frequency 
compensation. Q1472 fs an emitter follower providing 
drive to complementary amplifier Q1474-Q1478. Diodes 
CR1468, CR1472, and CR1476 provide protection in the 
event of high-voltage arcing. 



In the .1 s, .2 s. .5 s, and X-V positions of the TiME/DIV 
switch, +5 volts is connected totheanode of CR1463.This 
limits the effective range of the INTENSITY control to 
reduce the unblanking capabilities of the amplifier, 
thereby reducing the possibility of inadvertently burning 
the crt phosphor. 



CALIBRATOR 
MULTIVIBRATOR 
Q1590, Q1594 




1861-14 



[ CALIBRATOR 




(FRONT-PANEL 





PROBE LOOP) 



R1699 




Fig. 3-9. Detailed block diagram of the Calibrator circuit. 



When the SEAM FINDER pushbutton is pressed, two 
things occur: First, +15 volts is applied to the anode of 
CR1465 which lifts the emitter of 01466 sufficiently 
positive to ensure there will be no conduction through 
Q1466. Secondly, R1470 becomes connected to — 8 volts 
through R1477 which establishes a fixed predetermined 
unbfanking level at the output of the amplifier. Thus, the 
INTENSITY control and all of the input unbianking signals 
have no control over the intensity fevei of the crt display 
when the BEAM FINDER pushbutton is pressed. 



DC Restorer Circuit 

Cl 488, C1487, CR1483, CR1487, CR1488, and R1486 
form a dc restorer circuit, AM dc levels in this circuit are 
referenced to the negative potential of the crt cathode. The 
voltage difference across R1486 approximately equals the 
voltage swing present at the junction of CR1482 and 
CR1483. The control grid end of R1486 is more negative 
than the end connected to CR1488. The amplitude of the 
voltage swings present at the junction of CR1482 and 
CR1483 is determined by the voltage levels estabiished by 
the Z-Axis Amplifier and the CRT Bias adjust circuit. 



CALIBRATOR 



Introduction 

The Calibrator circuit produces a square-wave output 
signal with accurate voltage and current amplitudes. This 
output is available as a voltage or current at the 



CALIBRATOR current loop on the instrument front panel. 
Fig. 3-9 shows a detailed block diagram of the Calibrator 
circuit. A schematic of thiscurrent isshown on diagram 1 1 
at the back of this manual. 



Multivibrator 

Q1590 and Q1594 aiong with their associated circuitry 
compose an astable multivibrator. The basic frequency of 
the multivibrator is approximately 1 kilohertz and is 
essentially determined by the resistor and capacitor 
combination of C1592, R1591, and R1593. Transistors 
Q1590 and Q1594 alternately conduct, producing a 
square-wave output signal, which is taken from the 
collector of Q1594. The amplitude of the square wave is 
limited in the negative direction by the base-emitter 
junction of Q1 598 and in the positive direction by CR1596. 



Output Amplifier 

The output signal from the Multivibrator overdrives 
Output Amplifier Q1598 to produce an accurate square 
wave at the output When the base of Q1 598 goes positive, 
G1598 is cut off and the collector level drops to ground. 
When the base goes negative Q1598 is biased into 
saturation and the collector of Q1598 rises positive to 
about +5 volts. Amplitude adjustment R1597 adjusts the 
resistance between the collector of Q1598 and ground to 
determine the amount of current allowed to flow, which in 
turn determines the voltage developed across R1599. 
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A TRIGGER VIEW AMPLIFIER LOW-VOLTAGE POWER SUPPLY 



introduction 

The ATrigger View Amplifier circuit amplifies a sample 
of the signal present in the A Trigger Generatorcircuit and 
passes it on to the Vertical Output Amplifier for display on 
the crt when the TRiG ViEW pushbutton is pressed. This 
provides a method of making a quick and convenient 
check of the signal being used to trigger the A Sweep 
Generator and is intended primarily to be used to check 
the signal applied to the A EXTERNAL TRIGGER INPUT 
connector. Fig. 3-10 shows a detailed block diagram of the 
A T rigger View Amplifier circuit. A schematic of this circuit 
is shown on diagram 11 at the back of this manual. 




Fig. 3 10. Detailed block diagram of the Trigger View Amplifier. 



Introduction 

The Low-Voitage Power Supply circuit provides the 
operating power for this instrument from five regulated 
supplies and one unregulated supply. Electronic regula- 
tion is used to provide stable, low-ripple output voltages. 
Fig. 3-11 shows a detailed block diagram of the Power 
Supply circuit. A schematic of this circuit is shown on 
diagram 12 at the back of this manual. 



Power Input 

Power is applied to the primary of transformer T1501 
through Line Fuse FI 501 , POWER switch S1501, Thermal 
CutoutS1502, Line Voltage Selector switch S1503,andthe 
Regulating Range Selector Assembly. Line Voltage Selec- 
tor switch S1503 connects the split primaries of T1501 in 
parallel for 115 volt nominal operation, or in series for 230 
volt nominal .operation. Line Fuse FI 501 should be 
changed to the correct vaiue to provide the correct 
protection for each nominal line voltage. Use a 1.5 ampere 
fast blow fuse for 115 volt operation or a 0.76 ampere fast 
blow fuse for 230 volt operation. 



The vacant windings between pins 10, 11 and 12 of 
T1501 are intended for use with the optional inverter 
Circuit Board (Option 7). This allows the instrument to be 
operated from an external do power source or an 1106 
Power Supply, 



Amplifier 

The amplifier consists of two emitter-coupled push- 
pull amplifier stages. TheemittersourcevoltageforQ672 
and Q682 is switched on and off by the TRIG ViEW push- 
button. With the TRIG VIEW pushbutton not pressed, the 
emitters of Q672 and Q682 are returned to —8 volts 
through R691. This reverse-biases the base-emitter junc- 
tions of the transistors, preventing any loading of the A 
/ Trigger Generator circuit. When the TRiG VIEW push- 

button is pressed, the emitters of Q672 and Q682 are 
returned to +15 volts through R690. This forward biases 
Q672 and G682 to allow signal amplification. R675 adjusts 
for correct do balance in the circuit. 



Normally, the output of the Vertical Switching Amplifier 
is applied to the input of the Delay Line, When the TRIG 
VIEW pushbutton is pressed, the signat from the Vertical 
Switching Amplifier is removed and the output from the A 
Trigger View Amplifier is applied in its place. 



Secondary Circuit 

The -8 volt, +5 volt, +15 volt, and +55 voit supplies are 
series-regulated supplies. U1524A and 8 and U1554A and 
B are 2 channel high-gain amplifier ceils with differentia! 
inputs. These amplifiers monitor voltage variations in the 
output voltages and supply correction signals to the series 
regulating transistors. 



Current limiting circuits provide short circuit protec- 
tion for each of the regulated supplies. The following 
discusses the +55 voit current limit circuit. The other 
current limiting circuits work in a similar manner. 



in the +55 volt supply Q1536 is normally biased off. 
Under normal conditions the base of G1536 sets at about 
+55 volts. As supply current increases the voltage drop 
across R1534 increases. This increasing voltage is 
coupled through the base of Q1534 to the voltage divider 



3-20 



Circuit Description— 465 Service {SN B250000 & up) 




Fig. 3-11. Detailed block diagram of the Low Voltage Power Supply. 
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composed of R1532 and R1533 vviiich causes the base of 
Q1536 to go more positive. When the supply current 
increases sufficiently Q1536 turns on. The collector of 
Q1536 moves in the negative direction which begins 
turning off Q1532 and Q1534. "transistor Q1534 must 
continue conducting some current when the supply is 
limited, in order to drop enough voltage across R1534 to 
keep Q1536 biased on. The supply output voltage can be 
any vaiue between its regulated value and 0 volt, depen- 
ding on the load it is trying to supply (see Fig. 3-12). The 
limiting transistors for the other supplies are: 

+15 V Q1548 

+5 V Q1 558 

—8 V Q1568 

+110 V Q1518 



SUPPLY VOLTAGE 




Fig. 3-12. Foidover circuit action. 



Fig. 3-12shows theactionof thecurrent limit (foldover) 
circuit. Q1536 begins conducting at point A. At point B the 
supply is directly shorted to ground through a current 
meter. 



C1510, C1511, and R1511 compose a wave-shaping 
circuit that provides a sample of the ac voltage present in 
the secondary of T1501 to the trigger circuitry for use in 
the LINE positions of the Trigger SOURCE switches. 
CR1512 provides a relatively fast discharge path for Cl 542 
when instrument power is turned off. 



FAN MOTOR CIRCUIT 



The fan motor used in the 465 is a brushless dc fan 
motor using Hal! Effect devices. The fan motor circuitry 
varies the rotational speed of the fan with variations in 
operating temperature. When the ambient temperature 
increases, the vaiue of thermistor RT1696 reduces. This 
biases G1698 on harder to conduct more current through 
the Hail devices. Higher currents through the Hail devices 
causes the potential difference across them (for instance, 
between pins 6 and 8 of the fan) to increase. This potential 
difference biases one of a pair of transistors on and the 
other off. For instance, if pin 8 is more positive than pin 6 of 
the fan, Q1690A will be on and Q1690D will be off. The 
higher the potential difference between pin 8 and pin 6 the 
harder the on transistorwiil be conducting. The harderfhe 
transistor is conducting, the faster the fan rotates. 
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MAINTENANCE 



Introduction 

t his section of the manual contains information for use 
in preventive maintenance, troubleshooting and correc- 
tive maintenance. 



To replace the instrument in its wrap-around cabinet, 
reverse the removal procedure. The portable wrap-around 
cabinet should be installed with the carrying handle pivot 
points positioned toward the bottom of the instrument, 



Cabinet Removal 

Dangerous potentials exist at several points 
throughout this instrument. When the instrument is 
operated with the cover removed, do not touch 
exposed connections or components. Some tran- 
sistors may have elevated cases. Disconnect power 
before cleaning the instrument or replacing parts. 



PREVENTIVE MAINTENANCE 

Introduction 

Preventive maintenance consists primarily of cleaning 
and visual inspection. When performed on a regular basis, 
preventive maintenance can prevent instrument 
breakdown and ensure the reliability of this instrument. 
1 he severity of the environment to which the 465 is 
subjected will determine the frequency of maintenance. A 
convenient time to perform preventive maintenance is just 
prior to recalibration of the instrument. 



The instrument wrap-around cabinet can be removed 
in the following manner: 

1. Install the front panel cover and set the instrument 
face on a flat surface. 



Cleaning 

The cabinet provides protection against dust in the 
interior of the instrument. Operation without the cabinet in 
place necessitates more frequent cleaning. The front 
cover provides a measure of dust protection for the front 
panei and the crt face. The front cover should be installed 
when storing or transporting the instrument. 



2. Unwrap the power cord from the instrument feet. 



3, Remove the 6 screws indicated in Fig. 4-1 and 
remove the instrument feet and rear ring assembly from 
the instrument 



4. Lift the wrap-around cabinet up until the cabinet Is 
separated from the oscilloscope. 



Fig. 4-1, Removing the wrap around cabinet. 



Interior. Accumulation of dust and dirt should be 
removed as often as operating conditions require. Dirt can 
cause overheating and component breakdown. Dirt on 
components acts as an insulating blanket and prevents 
efficient heat dissipation. It also provides an electrical 
conduction path which can result in instrument failure 
especially under high humidity conditions. The best way 
to clean the interior is to blow off the accumulated dust 
with dry, low-pressure air (approximately 9 lb/in 2 ). 
Remove any dirt which remains with a soft brush ora cloth 
dampened with a mild detergent and water solution. A 
cotton-tipped applicator is useful for cleaning in narrow 
spaces or for cleaning ceramic terminal strips and circuit 
boards. 

j> CAUTIOH 

Avoid the use of chemical cleaning agents which 
might damage the plastics used in this instrument. 

Do not use chemicals which contain acetone, 
benzene, toluene, xyiene, petroleum ether, white 
kerosene, carbon tetracholoride, methylene 
chloride, trichioroethane, tricholorotriftuoroethane 
( freon 113, -tf. -ta, -te, -fmc ) and trichlorethylene. 
Recommended cleaning agents are isopropyl 
alcohol, kelite (1 part kelite, 20 parts water), and a 
solution of 1 % mild detergent and 99% water , In the 
absence of these cleaners it is safe to use ethyl 
alcohol (methanol). 
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Most spray circuit coolants contain freon 12 as a 
propellant. Because many freons adversely affect 
switch contacts . check the contents and brand name 
before using a spray coolant. Use the following 
brand names for an acceptable coolant: Artie 
Freeze, Ouik-Freeze, and Can-O-Gas. Do not use 
Zero Mist brand of circuit coolant. The only 
recommended circuit coolants are dry ice (CO?.) or 
isopropyl alcohol. 



Switch Contacts. Most of the switching in the 465 is 
accomplished with circuit-board mounted, cam-actuated 
contacts. Care must be exercised to preserve the high- 
frequency characteristics of these switches. Seldom is 
switch maintenance necessary, but if it is required, 
observe the following precautions. 

Cleaning the switch contacts should only be done 
using isopropyl alcohol, especially in the area of the 
vertical attenuator boards. Carbon-based solvents will 
damage the polyphenylene oxide boards used for the 
attenuators. Apply the isopropyl alcohol with a camel hair 
brush. Do not use cotton swabs as they tend to snag on 
contacts, possibly causing damage, and hold strands of 
cotton, causing intermittent electrical contact. 



Exterior. Loose dust accumulated on the outside of the 
oscilloscope can be removed with a soft cloth or small 
paint brush The paint brush is particularly useful for 
dislodging dirt on and around the front-panel controls. 
Dirt which remains can be removed with a soft cloth 
dampened in a mild solution of detergent and water. 
Abrasive cleaners should not be used. 



CRT. Two plastic light filters, one blue and one clear, 
are provided with the oscilloscope. Clean the tight filter 
and the crt face with a soft lint-free cloth dampened with 
denatured alcohol ora mild water and detergent solution. 
The optional crt mesh filtercan becieaned in the following 
manner: 



1. Hold the filter in a vertical position and brush lightly 
with a number 7 soft watercolor brush to remove light 
coatings of dust and lint. 

2. Greasy residues or dried-on dirt can be removed 
with a solution of warm water and a neutral pH liquid 
detergent. Use the brush to lightly scrub the filter. 

3. Rinse the filter thoroughly in clean water and allow 
to air dry. 



4. If any lint or dirt remains, use clean low-pressure air 
(approximately 9 Ib/in 1 ) to remove. Do notuse tweezersor 
other hard cleaning tools on the filter as the special finish 
may be damaged. 

5. When not in use, store the mesh filter in a lint-free 
dust-proof container such as a plastic bag. 



Air Filter. The air filter shou Id be visually checked every 
few weeks and cleaned or replaced if dirty. More frequent 
inspections are required under severe operating con- 
ditions. The following procedure is suggested for cleaning 
the filter, if the filter is to be replaced, order new air filters 
from your local Tektronix Field Office or representative; 
order by Tektronix Part Number 378-0044-01. 



f. Remove the filter by pulling it out of the retaining 
frame on the rear panel. Be careful not to drop any of the 
accumulated dirt into the instrument. 



2. Flush the loose dirt from the filter with a stream of 
hot water. 



3. Place the filter in a solution of miid detergent and 
hot water and let it soak for several minutes. 



4. Squeeze the filter to wash out any dirt which 
remains. 

5. Rinse the filter in clear water and allow it to dry. 



6. Coat the dry filter with an air-filter adhesive 
(available from airconditionersupplier, ororderTektronix 
Part Number 006-0580-00). 



7. Let the adhesive dry thoroughiy. 



8, Re-install the filler in the retaining frame. 



Visual Inspection 

The instrument should be inspected occasionally for 
such defects as broken connections, broken or damaged 
ceramic strips, improperly seated semiconductors, 
damaged or improperly installed circuit boards, and heat- 
damaged parts. 
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The corrective procedure tor most visible detects is 
obvious; however, particular care must be taken it heat- 
damaged components are found. Overheating usually 
indicates other trouble in the instrument; therefore, it is 
important that the cause of overheating be corrected to 
prevent recurrence of the damage. 



Lubrication 

The fan motor and most of the potentiometers used in 
the 465 are permanently sealed and generally do not 
require periodic lubrication. The switches used in the 465, 
both cam- and lever-type, are installed with proper 
lubrication applied where necessary and wlil rareiy re- 
quire any additional lubrication. A regular periodic 
lubrication program for the 465 is not recommended. 



Semiconductor Checks 

Periodic checks ot the transistors and other semi- 
conductors in the oscilloscope are not recommended. The 
best check of semiconductor performance is actual 
operation in the instrument. 



Recalibration 

To ensure accurate measurements, check the calibra- 
tion of this instrument after each 1000 hours of operation 
or every six months if used infrequently, in addition, 
replacement of components may necessitate recalibration 
of the affected circuits. The calibration procedure can also 
be helpful in localizing certain troubles in the instrument, 
in some cases, minor troubles may be revealed and/or 
corrected by recalibration. Complete calibration instruc- 
tions are given in the Calibration section, if only a partial 
calibration is performed, see the interaction chart, Table 
6-1, for possible interactions with circuits not adjusted. 



TROUBLESHOOTING 



Introduction 

The following information is provided to facilitate 
troubleshooting. Information contained in other sections 
of this manual should be used along with the following 
information to aid in locating the defective component. An 
understanding of the circuit operation is helpful in 
locating troubles, particularly where integrated circuits 
are used. See the Circuit Description section for this 
information. 



Troubleshooting Aids 

Troubleshooting Charts. As an aid in locating problem 
areas, troubleshooting charts have been provided for the 
low voltage power supplies, the —2450 volt power supply, 
and for a no visible display condition. These can be found 
on pullout pages in the Diagrams section. 



Diagrams. Complete circuit diagrams are given on 
foldout pages in the Diagrams section.Theportions of the 
circuit mounted on circuit boards are enclosed with blue 
lines. The component number and electrical value of each 
component in this instrument are shown on the diagrams 
(see the first page of the Diagrams section for definition of 
the reference designators used to identify components in 
this instrument). Each main circuit is assigned a series of 
component numbers to assist in identifying which circuit 
they are in. Important voltages and waveforms are also 
shown on the diagrams. The physical locations of the 
waveform test points are shown on the Circuit Board 
illustrations. 



Circuit Board Illustrations. In conjunction with each 
circuit diagram is a circuit board illustration. These can be 
found on the back of the pullout page preceding the circuit 
diagram it relates to. Each circuit component shown on 
the circuit diagram is identified on the circuit board 

■w 

illustration by its component number. Each circuit board 
illustration is sectioned by a grid system. A table is 
provided listing all components on the circuit board 
illustration with their grid locations to facilitate rapid 
physical location of any component shown on the circuit 
diagrams. 



Adjustment Locations Illustrations. To aid in locating 
test points and adjustable components, the adjustment 
locations pullout pages (normally used with the calibra- 
tion procedure} permit very rapid location of test points 
and adjustments because only these components are 
identified. 



Resistor Color-Code. In addition to the brown com- 
position resistors, some metal-film resistors and some 
wire-wound resistors are used in the 465. The resistance 
values of wire-wound resistors are usually printed on the 
body of the component. The resistance values of composi- 
tion resistors and meial-fiim resistors are color-coded on 
the components with EIA color-code (some metal-film 
resistors may have the value printed on the body). The 
color-code is read starting with the stripe nearest the end 
of the resistor. Composition resistors have tour stripes 
which consist of two significant figures, a multiplier, and a 
tolerance value (see Fig. 4-2). Metal-film resistors have 
five stripes consisting of three significant figures, a 
multiplier, and a tolerance value. 
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COLOR CODE 



1861 20 




COMPOSITION 

RESISTORS 





1st, 2nd, and 3rd significant figures 




—tolerance 




CAPACtTQRS 



—temperature coefficient 




— polarity and voltage rating 



(?) and/or (fc) color code may not be present 
on some capacitors 



COLOR 


SIGNIFICANT 

FIGURES 


RESISTORS 


CAPACITORS 


DIPPED 

TANTALUM 

VOLTAGE 

RATING 


MULTIPLIER 


TOLERANCE 1 


MULTIPLIER 


TOLERANCE 


over 10 pF 


under 10 pF 


BLACK 


0 


1 


— . — „ 


1 


±20% 


2 pF 


4 VDC 


BROWN 


1 


10 


± 1 % 


j 10 


±1% 


±0.1 pF 


6 VDC 


RED 


2 


TO 2 or 100 


±2% 


10 2 or 100 


±2% 


— — ™ 


10 VDC 


ORANGE 


3 


1 0 3 or 1 K 


±3% 


1 0 3 or 1 000 


±3% 


— — — 


15 VDC 


YELLOW 


4 


10 4 or 10 K 


±4% 


IQ 4 or 10,000 


+1 00% -9% 


— 


20 VDC 


GREEN 


5 


10 s or 100 K 


±J4% 


10 s or 100,000 


±5% 


±0.5 pF 


25 V DC 


BLUE 


6 


10 6 or 1 M 


±54% 


1 0 6 or 1 ,000,000 


’ — —— 


— 


35 VDC 


VIOLET 


7 





±1/10% 


— —— 





— 


50 VDC 


GRAY 


8 


— 


— 


icr 2 or o.oi 


+80% —20% 


±0.25 pF 


— — - 


WHiTE 


9 


— — . 


— 


_1 

K— 

c 

1 

o 

■ 


±1 0% 


+1 pF 


3 VDC 


GOLD 


— 


10' 1 or 0.1 


±5% 


— 


• — ■ — ■ — 


— 





SILVER 


— - 


IQ -1 or 0.01 


±10% 


— 


— — - — 


— 


“ — - — 


NONE 


— 





±20% 




±1 0% 


±1 pF 


— 



Fig, 4-2, Color codes. 



Capacitor Markings. The capacitance values of com- 
mon disc capacitors and small eiectroiyticsare marked on 
the side of the component body. The white ceramic 
capacitors used in the 465 are color-coded in picofarads, 
using a modified EIA code (see Fig. 4-2). The dipped 
tantalum capacitors used in the 465 are color-coded in 
microfarads (see Fig. 4-2). The color dot indicates the 
posltibe lead and voltage rating. 8e careful to observe the 
polarity and voltage rating as they are easily destroyed by 
reverse or over voltage. 



Diode Cotor-Code. The cathode end of each glass- 
encased diode is indicated by a stripe, a series of stripes, 
or a dot. For most silicone or germanium diodes with a 
series of stripes, the coior-code identifies the three 
significant digits of the Tektronix Part Number using the 
resistor color-code system (e.g ., a diode color-coded pink 
or blue-, brown - gray - green indicates Tektronix Part 
Number 152-0185-00). The cathode and anode ends of 
metal-encased diodes can be identified by the diode 
symbol marked on the body. 



Semiconductor Lead Configurations. Typical semicon- 
ductor lead configurations are shown at the beginning of 
the diagrams section. 



Troubleshooting Equipment 

The following equipment is useful for troubleshooting. 



1. Semiconductor Tester 

Description: Dynamic-type tester, Must be 
capable of measuring reverse breakdown voltages 
of at least 400 volts. 



Purpose. To test semiconductors. 



Example: Tektronix 576 Curve Tracer or 
Tektronix 577 (D1 or D2) Curve Tracer with 177Test 
Fixture. 



2 . Test Oscilloscope 

Description: Frequency response, dc to at least 
100 megahertz; deflection factor, 5 millivolts to 5 
volts/division; Input impedance, 1 megohm, 20 
picofarads; sweep rate, 0.5 second/division to 0.05 
microsecond/division, A 10X, 10 megohm voltage 
probe should be used to reduce circuit loading for 
voltage measurements. 
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Purpose: To check operating waveforms 



Example: Tektronix 465 Oscilloscope with a 
P6065A 10X probe. 



3. Multimeter 

Description: Non-loading digital multimeter. 
Voltmeter, 10 megohm input impedance and 0 to 
150 volts range; dc voltage accuracy, within 0.15%; 
display, 4 1/2 digits. Ohmmeter, 0 to 20 megohms. 



Purpose: To check voltages and for genera! 
troubleshooting. 



4. Variable Autotransformer 

Description: Output variable from 0 to 140 volts, 
1.2 amperes minimum rating. Must have a 3-wire 
power cord, plug and receptacle. 



Purpose: To vary the input line voltage when 
troubleshooting in the power supply. 



Example: General Radio W 8 MT 3 VM or W 10 
MT 3 W Metered Variac Autotransformer. 



Troubleshooting Techniques 

This troubleshooting procedure is arranged in an order 
which checks the simple trouble possibilities before 
proceeding with extensive troubleshooting. The first few 
checks ensure proper connection, operation and calibra- 
tion. If the trouble is not located by these checks, the 
remaining steps aid in locating the defective component. 
When the defective component is located, it should be 
replaced following the replacment procedure given under 
Corrective Maintenance. 



1. Check Control Settings, Incorrect control settings 
can indicate a trouble that does not exist. If there is any 
question about the correct function or operation of any 
control, see the Operating Instructions section of this 
manual. 



2. Check Associated Equipment, Before proceeding 
with troubleshooting, check that the equipment used with 
this Instrument is operating correctly. Check that the 
signal is properly connected and that the interconnecting 
cables are not defective. Also, check the power source. 
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3. Cheek Instrument Calibration. Cheek the calibra- 
tion of this instrument, or the affected circuit if the trouble 
exists in one circuit. The apparent trouble may only be a 
result of disadjustment and may be corrected by calibra- 
tion. Complete calibration instructions are given in the 
Calibration section of this manual. 



4. Visual Check. Visually check the portion of the 
instrument in which the trouble is located. Many troubles 
can be located by visible indications such as unsoldered 
connections, broken wires, damaged circuit boards, 
damaged components, etc. 



5. Isolate Trouble to a Circuit. To isolate trouble to a 
particuiarcircuit, note the trouble symptom. The symptom 
often identifies the circuit in which the trouble is located. 
When trouble symptoms appear in more than one circuit, 
check the power supplies, then check the affected circuits. 
If the trouble has been isolated to a power supply follow 
the Troubleshooting Chart for that supply. The power 
supplies are interdependent. All the low voltage power 
supplies depend on +55 volts for reference, If more than 
one supply appears defective repair them in the following 
order: 



+55 Vo ft 
+110 Volt 
+15 Vott 
—8 Volt 
-2450 Volt 



6. Check Circuit Board Interconnections. After the 
trouble has been isolated to a particular circuit, check for 
loose or broken connections, improperly seated tran- 
sistors and heat damaged components. 



7. Check Voltages and Waveforms. Often the defective 
component can be located by checking for the correct 
voltage or waveform in the circuit. Typical voltages are 
given on the diagrams. Waveforms are shown at the left of 
the circuit diagram. 



NOTE 

Voltages and waveforms given on the diagrams are 
not absolute and may vary slightly between in- 
struments. T o obtain operating conditions similar to 
those used to take these readings, see the voltage 
and waveform setup procedures af the beginning of 



the Diagrams section. Exceptions to these 
procedures are noted with the readings to which 
ihey apply. Note the recommended test equipment, 
front panel control settings, voltage and waveform 
conditions and test equipment cable connection 
instructions. Voltages and waveforms given on the 
schematics should be checked against each instru- 
ment while it is operating properly. Deviations 
should be noted on the schematics for later 
reference. 



8. Check Individual Components. The following 
procedures describe methods ot checking individual 
components. Components which are soldered in place are 
best checked by disconnecting one end. This isolates the 
measurement from the effects of surrounding circuitry. 



WARNING 



The Power switch must be turned off before remov- 
ing or replacing components. 



A. Semiconductors. A good check of transistor 
operation is actual performance under operating 
conditions. A transistor can be most effectively 
checked by substituting a new component for it (or 
one which has been checked previously). However, 
be sure that circuit conditions are not such that a 
replacement transistor might also be damaged. If 
substitute transistors are not available, use a 
dynamic tester. Static-type testers are not 
recommended, since they do not check operation 
under simulated operating conditions. 



When troubleshooting transistors in the circuit 
with a voltmeter, measure the emitter-to-base and 
emitter-to-col lector voltages to determine if the 
voltages are consistent '■ <th normal circuit voltage. 
Voltages across a transistor vary with the type ot 
device and its circuit function. Some of these 
voltages are predictable. The emitter-to-base 
voltage of a conducting silicone transistor will 
normally be 0.6 to 0.8 volts. The emitter-to-collector 
voltage of saturated transistors is approximately 0.2 
volts. Because these values are small, the best way 
to check them is by connecting the voltmeteracross 
the junction and using a sensitive voltmeter setting, 
rather than by comparing 2 voltages taken with 
respect to ground (both leads of the voltmeter must 
be isolated from ground if this method is used). If 
values less than these are obtained, either the 
device is short-circuited or no current is flowing in 
the circuit. It values are in excess of the base-emitter 
values given, the junction is back-biased or the 
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device is defective. Values In excess of those given 

for emitter-collector could indicate either a non- 
saturated device operating normally, or a defective 
(open -circuited) transistor, if the device is conduc- 
ting, voltage will be developed across resistances in 
series with it; if it is open, no voltage wilt be 
developed across resistances in series with it unless 
current is being supplied by a parallel path. 



When troubleshooting field-effect transistors, 
the voltage across its elements can be checked in 
the same manner as transistors. However, if should 
be remembered that normal depletion mode opera- 
tion has the gate-to-source junction reverse biased, 
while the enhanced mode has the junction toward 
biased. 



IC's (integrated circuits) can be checked with a 
voltmeter, test oscitioscope, or by direct substitu- 
tion. A good understanding of circuit operation is 
essential to troubleshooting circuits using IC’s. Use 
care when checking voltages and waveforms 
around the IC’s so that adjacent leads are not 
shorted together. A convenient means of clipping a 
test probe to the 14- and 16-pin IC’s is with an 1C test 
clip. This device also doubles as an extraction tool. 
Typical semiconductor lead configurations are 
shown at the beginning of the Diagrams section. 

B, Diodes. A diode can be checked for an open or 
for a short circuit by measuring the resistance 
between terminals with an ohmmeter set to the R X 
Ik scale. The diode resistance should be very high in 
one direction and very low when the meter leads are 
reversed. Do not check tunnel diodes or back diodes 
with an ohmmeter. 




Do not use an ohmmeter scale that has a high 
internal current. High currents may damage the 
diode. Do not measure tunnel d/odes with an 
ohmmeter; use a dynamic fester (such as a 
Tektronix Type 576 Transistor-Curve Tracer). 
Checks on diodes can be performed in much the 
same manner as on transistor emitter- to-base junc- 
tions. Silicon diodes should have 0.6 to 0.8 volts 
across the junction when conducting. Higher 
readings indicate that they are either back biased or 
defective, depending on polarity. 

C. Resistors. Check the resistors with an 
ohmmeter. Check the Electrical Parts List for 
tolerance of the resistors used in this instrument. 
Resistors normally do not need to be replaced 
unless the measured value varies widely from the 
specified value. 



D. Inductors. Check for open inductors by 
checking continuity with an ohmmeter. Shorted or 
partially shorted inductors can usually be found by 
checking the waveform response when high- 
frequency signals are passed through the circuit 



E. Capacitors. A leaky or shorted capacitor can 
best be detected by checking resistance with an 
ohmmeter on the highest scale. Do not exceed the 
voltage rating of the capacitor. The resistance 
reading should be high after initial charge of the 
capacitor. An open capacitor can be detected with a 
capacitance meter or by checking whether the 
capacitor passes ac signals. 



F. Attenuators. The thick film attenuators are 
best checked by substitution. If only one channel of 
the 465 is not operating properly, and there is 
reason to believe an attenuator is defective, replace 
the suspected attenuator with the same attenuator 
from the other channel and check instrument 
operation. If proper operation results, order a new 
attenuator. 



9. Repair and Readjust the Circuit. If any defective 
parts are located, follow the replacement procedures 
given in this section. Be sure to check the performance of 
any circuit that has been repaired or that has any electrical 
components replaced. Recalibration of the affected circuit 
may be necessary. Check Table 6-1 for possible adjust- 
ment interaction. 



CORRECTIVE MAINTENANCE 



Introduction 

Corrective maintenance consists of component 
replacement and instrument repair. Special techniques 
required to replace components in this instrument are 
given here. 



Obtaining Replacement Parts 

Standard Parts. All electrical and mechanical part 
replacements for the 465 can be obtained through your 
local Tektronix Field Office or representative. However, 
many of the standard electronic components can be 
obtained locally in less time than is required toorderthem 
from Tektronix, Inc. Before purchasing or ordering 
rep lacement parts, check the parts list for value, tolerance, 
rating and description. 
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NOTE 

Physical size and shape of a component may affect 
instrument performance, particularly at high fre- 
quencies. Always use direct-replacement com- 
ponents, unless it is known that a substitute will not 
degrade instrument performance. 



Special Parts. In addition to the standard electronic 
components, some special components are used in the 
465. These components are manufactured or selected by 
Tektronix, Inc. to meet specific performance re- 
quirements, or are manufactured for Tektronix, Inc. in 
accordance with our specifications (see Cross Index- 
Manufacturers Code Number to Manufacture in Electrical 
Parts List for code numbers). Most of the mechanical parts 
used in this instrument have been manufactured by 
Tektronix, Inc. Order all special parts directly from your 
local Tektronix Field Office or representative. 



Ordering Parts. When ordering replacement parts from 
Tektronix, Inc,, it is imperative that ait of the following 
information be included in order to ensure receiving the 
proper parts. 



1. Instrument type (include modification or option 
numbers). 



2. Instrument serial number. 



3. A description of the part (if electrical, include the 
circuit number). 



4, Tektronix part number. 



Soldering Techniques 



WARNING 



Always disconnect the instrument from the power 
source before attempting to so /o'er in the instrument. 



Ordinary 60/40 solder and 35- to 40-watt pencil-type 
soldering Iron can be used to accomplish the majority of 
the soldering. If a higher wattage-rating soldering iron is 
used on the etched circuit boards, excessive heat can 
cause the etched circuit wiring to separate from the board 
base material. 



F •-* Uf VJT- . 

CAUTION < 

The Vertical Preamplifier Attenuator circuit boards 
are made of material easily damaged by excessive 
heat When soldering to these boards, do not use a 
soldering iron with a rating of more than ap- 
proximately 15 watts. Avoid prolonged applications 
of heat to circuit-board connections. Use only 
isopropyl alcohol when cleaning this circuit board. 



The following technique should be used to replace a 
component on the circuit board. Most components can be 
replaced without removing the boards from the instru- 
ment. 



1. Grip the component lead with iong-nose pifers. 
Touch the soldering iron to the lead at the solder 
connection. Do not lay the iron directly on the board, as it 
may damage the board. 



2. When the solder begins to melt, pull the lead out 
gently. This should leave a clean hole in the board, If not, 
the hoie can be cleaned by reheating the solder and 
placing a sharp object such as a toothpick into the hole to 
clean it out. A vacuum-type desoldering tool can also be 
used for this purpose. 



3. Bend the leads of the new component to fit the holes 
in the board. If the component is replaced while the board 
is mounted in the instrument, cut the leads so they will just 
protrude through the board. Insert the leads into the holes 
in the board so the component is firmly seated against the 
board (or as positioned originally). If it does not seat 
properly, heat the solder and gently press the component 
into place. 



4 . Touch the iron to the connection and apply a smalt 
amount of solder to make a firm solder joint. To protect 
heat-sensitive components, hold the lead between the 
component body and the solder joint with a pair of iong- 
nose pliers or other heat sink. 



5. Clip the excess lead that protrudes through the 
board (if not clipped in step 3). 



6. Clean the area around the solder connection with a 
flux-remover solvent. Be careful not to remove informa- 
tion printed on the board. 
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When soldering to the ceramic strips in the instruments 
slightly larger soldering iron can be used, it is 
recommended that a solder containing about 3% silver be 
used when soldering to these strips to avoid destroying 
the bond to the ceramic material. This bond can be broken 
by repeated use of ordinary tin-lead solder or by the 
application of too much heat; however, occasional use of 
ordinary solder will not break the bond if excessive heat is 
not applied. 



If it becomes necessary to solder in the general area of 
any of the high-frequency contacts in the instrument, 
clean the contacts immediately upon completion of the 
soldering. Refer to the section entitled Switch Contacts 
under Preventive Maintenance for recommended cleaners 
and procedures. 



Component Removal and Replacement 



WARNING 



Always disconnect the instrument from the power 
source before attempting to replace components. 



Circuit Boards. Occasionally It may be necessary to 
gain access to the reverse side of a circuit board or to 
remove one circuit board to gain access to another. The 
following procedures outline the necessary steps to 
facilitate instrument disassembly. Most of the connections 
to the circuit boards in the instrument are made with pin 
connectors. However, some connections are soldered to 
the board. Observe the soldering precautions given under 
Soldering Techniques in this section. 



Vertical Preamp Assembly. Remove and replace the 
Vertical Preamp as follows: 



1, Remove the instrument wrap-around cabinet in the 
manner given under Cabinet Removal at the beginning of 
this section. 



2. Remove the knobs from the VOLTS/DIV switches 
and from the Input Coupling switches. The knobs on the 
VOLTS/DIV switches must have a set screw in each one 
loosened (use a 1/13" Allen wrench) before they can be 
removed, while the knobs on the Input Coupling switches 
are held on by spring clips and can be pulled off. 



3. Disconnect the vertical POSITION control shaft 
couplers from the vertical POSITION potentiometers 
(0.50" Allen wrench required), 



4. Remove the two uncal light lenses. Pry them away 
from the front panel with a fingernail and pull them straight 
out. 



5. Disconnect the following cables and wires: 



a. Nine coaxial cables (5 on the front and 4 on 
the back). Make note of cable color-codes to insure 
proper Installation during reassembly. 



b. A 6 wire ribbon cable that connects to the 
interface board (P300), 



c. Delay-line from the rear of the preamplifier 
board. 



d. An eight wire ribbon cable that plugs onto the 
Vertical Mode Switch circuit board (P390). 



e. Ground braid from the front of the 
preamplifier board to the Interface board near the 
BEAM FINDER switch shaft. 



6. Remove the covers from the attenuators. 



7, Unsolder the leads to both input coupling 
capacitors. Remove the capacitors by unplugging them 
from the attenuator circuit boards. 



8. Remove the 4 nuts securing the attenuator chassis 
to the instrument front casting (1/4" nutdrive required), 



9. Remove the circuit board hold-down screw on the 
Vertical Mode Switch circuit board (accessible through a 
hole in the Vertical Preamp circuit board nearthe Channel 
1 POSITION potentiometer; Phillips screwdr iver required. 
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10. Remove the 2 circuit board hold down screws from 
the rear of the circuit board and the 3/16 inch post from 
below the Channel 2 POSITION potentiometer. 



11. Remove the Vertical Preamp, cam switch 
assembly, and Vertical Mode Switch Circuit board as a 
unit. Puii the rear of the Vertical Preamp circuit board 
outward about 1 or2 inches;then slide the whole assembly 
to the rear until the front-panel control shafts clear the 
front casting. 



To reinstall the Vertical Preamp assembly, reverse the 
order of the removal steps. To align the VERT MODE 
switch pushbuttons, hold the assembly in place with a 
slight forward pressure and use some sort of small tool to 
reach through the front pane! to align the buttons. Install 
the remaining parts in the reverse order they were 
removed. Do not tighten the circuit board hold-down 
screws until the securing nuts at the front of the attenuator 
chassis are tight and the circuit board is aligned properly. 



Trigger Generator and Sweep logic Circuit Board, 

Remove and replace the Trigger Circuit Board as follows; 



Remove the LOW LINE, READY and TRIG light 
lenses from the front panel. Pry them away from the front 
panel with a fingernail and pull straight out. 



2 . Disconnect the following cables arid wires: 



a. Eight coaxial cables (5 on the front and 3 on 
the back). Make note of cable color-codes to ensure 
proper installation during assembly. 



b. Two 5-wire ribbon cables from the Trigger 
and Level Controls to the T rigger and Sweep Logic 
circuit board (P530, P630), 



c. The red and black wires and the ground braid 
from the back of the board near P5. 



d. The 2 wires midway back on the trigger board 
near the 3/16" post. 



e. The red wire near the front of the trigger board 
near the 2 coaxial cables from the trigger view 
amplifier circuit. 



3. Unsolder the 2 wires from the circuit board that run 
to the A TRIG HOLDOFF control through a harnessed 
cable and the 2 connections to the External Trigger Input 
connectors. Make note of wire color-codes to ensure 
proper installation during reassembly. 



4. Remove the POWER switch actuator rod from the 
plastic holder on the switch. Pry the rod out of the holder 
with a small flat-biaded screwdriver. 



5. Remove the POWER switch bracket from the circuit 
board (1/4'’ wrench or nutdriver required). 



6. Remove 5 mounting screws from the circuit board (2 
at rear, 2 at front, and 1 at center (Phillips screwdriver 
required). 



7. Unplug the Trigger Generator and Sweep Logic 
circuit board from the Interface board by forcing the 
Trigger board away at the 2 white interboard connectors at 
the bottom edge of the Trigger board. 



8. Move the Trigger board to the rear until the T rigger 
switches clear the front casting and then remove the 
assembly from the instrument. Exercise caution to avoid 
damaging the connector pins on the Interface board. 



To reinstall the Trigger Generator and Sweep Logic 
circuit board, reverse the order of the removal steps. If the 
indexing of the T rigger Switches was disturbed, a series of 
trial~and~error installation-removal-adjustment steps will 
be necessary to return them to correct alignment. 



Sweep Timing Circuit Board. Remove and replace the 
Sweep Timing circuit board as follows: 



1. Remove the Trigger Generator and Sweep Logic 
circuit board as described previously. 
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2. Unsolder four wires from the Timing circuit board. 
Make note of wire color-codes to ensure proper installa- 
tion during reassembly. 



3. Remove the knobs from the VAR TIME/DIV control 
and B 1 IME/OIV switches (1/16 Alien wrench required). 
I his Alien screw is accessible from behind the front panel 
casting. 



4. Remove the X10 MAG and the UNCAL light lenses. 
Pry them away from the instrument front panel with a 
fingernail and pull straight out, 



5. Remove the 4 interface board mounting screws that 
are nearest the Sweep Timing circuit board. 



6. Remove the board mounting screw and the hex rod 
from the Sweep Timing circuit board (3/16" wrench or 
nutdriver required). 



7, Use a flat blade screwdriver and pry the Timing 
board away from the Interface board. Gently puli away the 
corner of the interface board near the B EXTERNAL 
TRIGGER INPUT connector and simuitaneousiy lift up on 
the Timing board near the rear to fully disengate connec- 
tor pins from the Interface board. 



To reinstall the Timing board, reverse the order of the 
removal steps. 



Power T ransformer. If the power transformer becomes 
defective, be sure to replace only with a direct replace- 
ment Tektronix transformer. After the transformer is 
replaced, check the performance of the complete instru- 
ment. The transformer is removed as follows: 



1. Unsolder the power cord from the Interface board, 
the Regulating Range Selector Assembly, and the solder 
lug on the rear subpanel. 



2. Remove the small blue panel from the rear panel of 
the last instrument. It will be necessary to remove the rear 
ring assembly, as for cabinet removal {see Fig. 4-1 ) and the 
Regulating Range Selector cover to ailow removal of the 
panel. 



3. Remove the actuating shaft from the POWER switch 
coupler. Be careful not to damage the switch coupler. 



4, Remove the POWER switch mounting bracket from 
the Trigger board. 



5. Unsolder the transformer leads from the Interface 
board and the solder iug on the rear subpanel. Note the 
wire color-codes to facilitate correct re-installation. 



6. Remove the transformer leads from the Regulating 
Range Selector Assembly, it will be necessary to use a 
special pin removing too! available from Tektronix, Inc. 
Order Tektronix Part Number 003-0707-00. It is only 
necessary to use this tool to remove the transformer leads 
from the Selector Assembly. The leads may be re-installed 
by simply pushing them Into place. Note wire color codes 
to facilitate correct re-instailation. 



7. Remove the transformer bracket mounting 
hardware. This includes two screws on the T rigger board, 
1 screw on the interface board, 3 nuts on the U-channel (1 
on tbetransformersideand 1 on thecrtside), and 2screws 
and nuts on the rear subpanel. 



8. Thoroughly loosen the Trigger board and remove 
the transformer assembly from the instrument. 



9. Remove the thermal cutout and POWER switch from 
the old transformer and install on the new transformer. 
Note wire color-codes to facilitate correct installation. 



10. Install the new transformer assembly in the instru- 
ment reversing the order of the removal steps. 



Cathode Ray Tube {crt). Remove and replace the crt as 

follows: 



WARNING 



Handle the crt carefully. Rough handling or 
scratching can cause the crt to implode. 
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1 . Remove the plastic bezel arid filter from the front of 
the ert (held with 4 screws). 


a. Be sure to guide the anode lead through the 
hole in the ert shield while pushing the ert into the 
instrument. 


2 . Remove the feet from the rear of the instrument 
(held on by 1 screw in each foot accessible through a hole 
in that foot). 


b. Be sure the plastic corner pads are securely 
seated. 


3. Remove the rear ring (held by 2 screws). 


c. Be sure the plastic centering ring firmly 
centers the ert neck. Reposition the ring as 
necessary. 



4, Remove the rear cover (held by 2 fiat head screws). 



5. Remove the bell-shaped cover to expose the ert 
socket (held by 2 screws). 


High Voltage Multiplier. Remove and replace the High 
Voltage Multiplier as follows: 


6. Unplug the ert socket. 


1. Remove the Vertical Preamp board and ert as 
described previously. 


7. Remove the 2 vertical deflection pins from the left 
side of the ert neck. 


2. Slide the round part of the ert shield to the rear about 
2 inches. 


8. Turn the instrument over on its top. 


3. Remove the high voltage shieid (held on by four 
screws). 


9. Remove the horizontal deflection pins from the 
bottom of the ert neck (accessible through a hole in the 
interface board), 


4. Remove the four 3/18 inch studs to which the high 
voftage shield as secured. 


10. Set the instrument on its left side. 


5. Remove the mounting screw from Q1566and G1534 
at the rear of the Interface board. 


/ 11. Disconnect the anode lead from its holder and 

discharge to the chasis. 


6. Remove the circuit board hoid down screw just 
forward of P1446 on the Interface board. 


12. Holding one hand on the ert face, push slowly on 
the ert base with the other hand. Guide the anode 
connector through the ert shield while slowly pulling the 
ert out of the instrument. The plastic comer pads may fall 
out during removal; save them for reirjstaliation. 


7. Remove the high voltage transformer and high 
voltage multiplier shield (one piece held by 2 screws). 


13. Reverse the above procedure to install a ert. 
Observe the following precautions: 


8. Unsolder the black wire (between the High Voltage 
Multiplier and the Interface board) from the interface 
board. 
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9. Unsolder the diode and the wire from the post on the 
High Voltage Multiplier, 



10. Remove the 2 nylon nuts securing the High Voltage 
Multiplier to the interface board. 



11. Remove the High Voltage Multiplier (carefully pry 
up on the Interface board as necessary to facilitate 
removal). 



12. Reverse the above procedure to install the High 
Voltage Multiplier. 



Transistors and integrated Circuits. Transistors and 
IC’s (integrated circuits) should not be replaced unless 
they are actually defective. If removed from their sockets 
during routine maintenance return them to their original 
sockets. Unnecessary replacement or switching of 
semiconductor devices may affect the calibration of the 
instrument. When a transistor is replaced, check the 
operation of the part of the instrument that may be 
affected. 



Any replacement component should be of the original 
type or a direct replacement. Bend the leads to fit the 
socket and cut the leads to the same length as on the 
component being replaced. See Fig. 8-1 for basing 
diagrams. 



An extracting tool should be used to remove the 14, 16, 
and 20 pin integrated circuits to prevent damage to the 
pins. This tool is available from Tektronix, Inc. Order 
Tektronix Part Number 003-0619-00. If an extracting tool 
is not available when removing one of these integrated 
circuits, pull slowly and evenly on both ends on the device. 
Try to avoid having one end of the integrated circuit 
disengage from the socket before the other, sincethis may 
damage the pins. 




Handle silicone grease with care. Avoid getting 
silicone grease in the eyes. Wash hands throroughly 
after use. 



WARNING 1 



Voltages are present on the exterior surface of the 
chassis-mounted power supply transistors if the 
power is applied to the instrument and the POWER 
switch is on. 



The chassis-mounted power supply transistors and their 
mounting bolts are insulated from the chassis. In addition, 
silicone grease is used to increase heat transfer 
capabilities. Re-install the insulators and replace the 
silicone grease when replacing these transistors. The 
grease should be applied to both sides of the mica 
insulators, and should be applied to the bottom side of the 
transistor where it comes in contact with the insulator, 

NOTE 

After replacing a power transistor, check that the 

collector is not shorted to ground before applying 
power. 



Interconnecting Pins. Two methods Of interconnection 
are used in this instrument to connect the Circuit boards 
with other boards and components. When the inter- 
connection is made with a coaxial cable, a special end- 
'ead connector plugs into a socket on the board. Other 
interconnections are made with a pin soldered onto the 
board. T wo types of mating connections are used fortbese 
interconnecting pins. If the mating connector is on the end 
of a lead, an end-lead pin connector is used which mates 
with the interconnecting pin The following information 
provides the replacement procedure for the various types 
of interconnecting methods: 

a. Coaxial-Type End-Lead Connectors. 
Replacement of the coaxial-type end-lead connec- 
tors requires special tools and techniques; only 
experienced maintenance personnel should 
attempt replacement of these connectors, it is 
recommended that the cable or wiring harness be 
replaced as a unit. For cable or wiring harness part 
numbers, see the Mechanical Parts List. An alter- 
native solution is to refer the replacement of the 
defective connector to your local Tektronix Field 
Office or representative, 

NOTE 

A circuit-board pin replacement kit including 
necessary tools, instructions, and replacement pins 
is available from Tektronix, Inc, Order Tektronix Part 
Number 040-0542-00. 



b. Circuit-Board Pins. To replace a pin which is 
mounted on a circuit board, first disconnect any pin 
connectors. Then, unsolder the damaged pin and 
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pull it out of the circuit board with a pair of pliers. Be 
careful not to damage the wiring on the board with 
too much heat Ream out the hole in the circuit 
board with a 0.031 -inch drill. Remove the ferrule 
from the new interconnecting pin and press the new 
pin into the hole in the circuit board. Position the pin 
in the same manner as the old pin. Then solder the 
pin on both sides of the circuit board. If the old pin 
was bent at an angle to mate with a connector, bend 
the new pin to match the associated pins. 

c. Circuit Board Pin Sockets. The pin sockets on 
the circuit boards are soldered to the rear of the 
board. To replace one of these sockets, first un- 
solder the pin (use a vacuum-type desoldering tool 
to remove excess solder). Then straighten the tabs 
on the socket and remove it from the hole in the 
board. Place the new socket in the circuit board hole 
and press the tabs down against the board. Soider 
the tabs of the socket to the circuit board; be careful 
not to get solder into the socket. 

NOTE 

The spring tension of the pin sockets ensures a good 
connection between the circuit board and the pin. 
This spring tension can be destroyed by using the 
pin sockets as a connecting point for spring-loaded 
probe tips, alligator clips, etc. 

d. End-Lead Pin Connectors. The pin connec- 
tors used to connect the wires to the interconnecting 
pins are clamped to the ends of the associated leads. 
To replace damaged end-lead pin connectors, 
remove the old pin connector from the end of the 
lead and clamp the replacement connector to the 
lead. 



Some of the pin connectors are grouped together 
and mounted in a plastic holder; the overall result is 
that these connectors are removed and installed as a 
multi-pin connector. To provide correct orientation 
of this multi-pin connector when it is replaced, an 
arrow is stamped on the circuit board and a 
matching arrow is molded into the plastic housing of 
the mufti-pin connector. Be sure these arrows are 
aligned as the multi-pin connector is replaced. If the 
individual end-lead pin connectors are removed 
from the plastic holder, note the color of the 
individual wires for replacement. 



Ceramic Terminal Strips. Replacement strips 
(including studs) and spacers are supplied under separate 
part numbers. However, the old spacers may be re-used if 
they are not damaged. The applicable Tektronix Part 
Numbers for the ceramic strips and spacers used in this 
instrument are given In the Mechanical Parts List. 



Remove ceramic terminal strips as follows: 

1. Unsolder all components and connections on the 
strip. To aid in replacing the strip, it may be advisable to 
mark each lead or draw a sketch to show location of the 
components and connections. 



2. Pry or pull the damaged strip from the chassis. 



3. If the spacers come out with the strip, remove then 
from the stud pins for use on the new strip (spacers should 
be replaced if they are damaged). 



Replace ceramic terminal strips as follows: 

1. Place the spacers in the chassis holes. 

2. Carefully press the studs of the strip into the spacers 
until they are completely seated. 

3. If the stud extends through the spacers, cut off the 
excess. 

4. Replace alt components and connections. Observe 
the soldering precautions under Soldering Techniques in 
this section. 



Recalibration After Repair 

After any electrical component has been replaced, the 
calibration of that particular circuit should be checked, as 
well as the calibration of other closely related circuits. 
Since the power supply affects all circuits, calibration of 
the entire instrument should be checked if work has been 
done in the power supply or if the transformer has been 
replaced. 



instrument Repackaging 

If the instrument is to be shipped for iong distances by 
commercial transportation, it is recommended that the 
instrument be repackaged in the original manner for 
maximum protection. The original shipping carton can be 
saved and used for this purpose. The Repackaging 
illustration in the Mechanical Parts illustrations shows 
how to repackage the instrument and gives the part 
numbers for the repackaging components. New shipping 
cartons can be obtained from Tektronix, Inc. Contact your 
local Tektronix Field Office or representative. 
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PERFORMANCE CHECK 



Purpose 

The following procedure is intended to be used for 
incoming inspection to determine the acceptability of 
newly purchased or recently recalibrated instruments. 
This procedure does not check every facet of the in- 
strument’s calibration; rather it is concerned primarily 
with those portions of the instrument that are essential to 
measurement accuracy and correct operation. Removing 
the Instrument’s dust cover is not necessary to perform 
this procedure. AH checks are made from the front panel. 



NOTE 

If a complete check of every facet of the instrument's 
operation is desired, perform the calibration 
procedure eliminating the ADJUST portion of the 
Check! Adjust steps. 



Limits and Tolerances 

All limits and toierances given in this procedure are 
performance guides and should not be interpreted as 
specifications unless they are found in the specifications 
section of this manual. 



Line Voltage Selection 

This procedure is for 1 15 V ac line, medium range. If a 
different range is to be used, set the Regulating Range 
Selector and Line Voitage Selector for the available line 
voltage (see Item 42 under controls and connectors in 
section 2) 



Equipment Required 

The following equipment is required to perform a 
complete Performance Check. For equipment 
specifications, usage, and recommended types see Table 
6-2 in the Calibration section. 



1. Calibration Generator 

2. Square-wave Generator 

3. Leveled Sine-wave Generator 

4. Time-mark Generator 

5. 42 Inch, 50-ohm BNC Cable (2 Required) 

6. Dual Input Coupler (2 Required) 



7. GR to BNC Female Adapter 

8. X10 BNC Attenuator 

9. X2 BNC Attenuator 

10. 50-ohm BNC Termination (2 Required) 

11. 20-picofarad RC Input Normaiizer 

12. 50-ohm Signal Pickoff Unit (Type CT-3) 



Special Fixtures 

Special fixtures are used only where they simplify the 
test setup and procedure. These fixtures are available 
from Tektronix Inc. Order by part number through your 
local Tektronix Field Office or representative. 



Test Equipment Alternatives 

When equipment other than that recommended is used, 
control settings or test setup might need to be altered. If 
the exact item of equipment given as an example in the 
Test Equipment list is not available, first check the 
specifications column carefully to see if any other equip- 
ment might suffice. Then check the Usage column to see 
what th is item is used for. If used for a check that is of little 
or no importance to your measurement requirements, the 
item and corresponding steps can be deleted, 

INDEX TO PERFORMANCE CHECK 



vertical 

1, Check Trace Rotation 5-3 

2, Check Alternate Mode 5-3 

3, Check Chop Mode 5-3 

4, Check CH 1 Balances 5-4 

5, Check CH 2 Balances 5-4 

8. Check Position Range and Centering 54 

7, Check Beam Finder Operation 5-4 

8, Check Ch 1 and Ch 2 Deflection Factor 5-5 

9, Check Ch 1 and Ch 2 Variable 

Volts/Division Range 5-5 



Performance Check— 465 Service (SN B250000 & up) 



10. Check Output Amplifier Low Frequen- 



cy Compensation 5-5 

11. Check Ch 1 and Ch 2 Volts/Division 

Compensation 5-5 

12, Check Ch 1 and Ch 2 . Transient 

Response 5-6 

13. Check Ch 1 and Ch 2 Bandwidth 5-6 

14, Check Cascade Gain and Bandwidth 5-6 



T riggers 

1. Check A and 8 Internal Triggering 5-7 

2. Check A and 8 External Triggering 5-8 

3. Check A Normal Mode 5-8 

4. Check Single Sweep 5-8 



5. Check Trigger View 5-9 

Horizontal 

1. Check A and B Time/Division Accuracy 5-10 

2. Check A Variabfe Time/Division Range 5-11 

3. Check Delay or Differential Time Linearity 5-11 

4 . Check Delay or Differential Time Accuracy 5-11 

5. Check Delay or Differential Jitter 5-12 

6. Check Mixed Sweep Accuracy 5-12 

7. Check A intensified and B ENDS A Operation 5-12 

8. Check X Gain 5-12 

9. Check X Bandwidth 5-13 
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VERTICAL 



Equipment Required 






1. Calibration Generator 


5. 


GR to BNC Female Adapter 


2 . Square-wave Generator 


6, 


50 ohm BNC Termination 


3. Leveled Sine-Wave Generator 


7. 


20 picofarad RC Input Normalizer 


4, 42 Inch, 50 ohm BNC Cable (two) 


3. 


XI 0 BNC Attenuator 



465 CONTROL SETTINGS 

POWER ON 



1. Check Trace Rotation 

a. Position the trace to the center horizontal graticule 
fine, 



CRT 



INTENSITY 
FOCUS 
SCALE ILIUM 



As desired 

Best focused display 

As desired 



Vertical (CH 

VERT MODE 

POSITION 

VOLTS/DIV 

VAR VOLTS/DIV 

AC-GND-DC 

INVERT 

20 MHz E3W (Pull) 



1 and CH 2) 

CH 1 

Midrange 
5 mV 

Calibrated detent 
GND 

Normal {button out) 
Full bandwidth (no 
yellow showing) 



b. Check that the trace is parallel with the center 
horizontal graticule line Readjust TRACE ROTATION if 
necessary (Front panel screwdriver adjustment). 



2. Check Alternate Mode 

a. Set: 



VERT MODE 
A TRIGGER LEVEL 
AG-GND-DC {both} 



ALT 

Fully clockwise 
GND 



b. Position the traces 2 divisions apart. 



c. CHECK-The sweeps alternate in all settings of the 
TiME/DIV switch except X-Y. 



Trigger (A and B) 



COUPLING AG 

LEVEL Midrange 

SLOPE + 

SOURCE NORM 

TRIG MODE AUTO 

A TRIG HOLDOFF NORM 



3. Check Chop Mode 

a. Set 

TIME/DIV 1 /js 

A SOURCE NORM 

• VERT MODE CHOP 



Sweep (A and B) 



HOR1Z DISPLAY 
TIME/DIV 
VAR TIME/DIV 
DELAY TiME POSITION 
X10 MAG 

POSITION (Horizontal) 
FINE 



A 

1 ms 

Calibrated detent 
Fully counterclockwise 
Off (button out) 
Midrange 
Midrange 



b. Position the two traces about 4 divisions apart. 

c. Adjust A LEVEL control for a stable display. 

d. CHECK— Duration of one cycle is about 4 ps. 



CHECK — Display for blanking of switching transients. 
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4, Check Ch 1 Balances 

a. Set; 

VERT MODE CH 1 

CH 1 VOLTS/D IV 20 mV 

b. Position the trace to the center horizontal graticufe 
Sine, 



c. CHECK Step Attenuator Balance— Trace shift is 
0.2 division or less as the CH 1 VOLTS/DIV switch is 
rotated from 20 mV to 5 mV. 



d. Position the trace to the center horizontal graticule 
fine. 



e. CHECK Variable Balance— Trace shift is 
1 .0 division or iess as the CH 1 VAR VOLTS/DIV control is 
rotated from extreme to extreme. 



CHECK— CH 1 UNCAL light comes on when the VAR 
control is out of the detent position. 

5. Check Ch 2 Balances 

a. Set; 

VERT MODE CH 2 

CH 2 VOLTS/DIV 20 mV 

b. Position the trace to the center horizontal graticule 
line, 



c. CHECK Step Attenuator Balance — Trace shift is 
0.2 division or less as the CH 2 VOLTS/DIV switch is 
rotated from 20 mV to 5 mV. 



d Position the trace to the center horizontal graticule 
line. 



e. CHECK Variable Balance — Trace shift is 
1 .0 division or less as the CH 2 VAR VOLTS/DIV control is 
rotated from extreme to extreme. 



CHECK — CH 2 UNCAL light comes on when the VAR 
control is out of ihe detent position, 



f. Position the trace to the center horizontal graticule 
line. 



g. CHECK Invert Balance — Traceshift is2 divisions or 
less when switching from normal to INVERT. 



6. Check Position Range and Centering 

a. Set; 

VOLTS/DIV (both) 

AC-GND-DC (both) 

A TRIGGER LEVEL 
INVERT 



b. ConnectaSOO millivoltstandard amplitudesignalto 
CH 2 input. 



c. CHECK— -Top of the display can be positioned at 
least 0.5 division below and the bottom of the display can 
be positioned at least 0.5 division above the center 
horizontal graticule line. 



d. Move the 500 millivolt signal to the CH 1 input and 
set the VERT MODE switch to CH 1 . 



e. Repeat the CHECK in step c for CH 1. 



7. Check Beam Finder Operation 

a. Push in and hold the BEAM FINDER button, 



b. CHECK— A compressed trace is visible regardless 
of the settings of the: 

CH t POSITION control 
INTENSITY control 
horizontal POSITION control 



c. Return the horizontal POSITION control and the 
INTENSITY control to midrange. 

d. While still holding in the BEAM FINDER button, 
vertically position the trace to the center horizontal 
graticule line. 

e. Release the BEAM FINDER button. 



f. CHECK— Trace remains within the graticule area. 



20 mV 
AC 

Fully clockwise 
Normal (button out) 
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8. Check Ch 1 and Ch 2 Deflection Factor 

a. Connect a 20 millivolt standard ampltiude signal 
from the calibration generator to the CH 1 input and set 
both AC-GND-DG switches to DC. 



b. CHECK— CH 1 deflection factor is within the limits 
given in Table 5-1 . 



c. Set the VERT MODE switch to CH 2. 



d. CHECK — CH 2 deflection factor is within the limits 
given in Table 5-1, 



TABLE 5-1 



VOLTS/DIV 
$ wi tch 
Setting 


Standard 

Amplitude 

Signal 


Vertical 
Deflection 
in Divisions 


3% Tolerance 
In 

Divisions 


5 mV 


20 mV 


4 


3.88 to 4.12 


10 mV 


50 mV 


5 


4.85 to 5.15 


20 mV 


0.1 V 


5 


4.85 to 5.15 


50 mV 


0.2 V 


4 


3.88 to 4.12 


0.1 V 


0.5 V 


5 


4.85 to 5.15 


0.2 V 


1.0 V 


5 


4.85 to 5.15 


0.5 V 


2.0 V 


4 


3.88 to 4.12 


1.0 V 


5,0 V 


5 


4.85 to 5.15 


2.0 V 


10.0 V 


5 


4.85 to 5.15 


5.D V 


20.0 V 


4 


3.88 to 4.12 



9. Check Ch 1 and Ch 2 Variable Volts/Division 
Range 

a. Set the CH 1 and CH 2 VOLTS/DIV switches to 
20 mV. 



b. Adjust the calibration generator for a 0.1 volt stan- 
dard amplitude signal. 



c. CHECK— Display reduces to less than 2 divisions 
when the CH 2 VAR VOLTS/DIV control is turned to its 
extreme counterclockwise position. 



d. Move the signal to the CH 1 input and set the VERT 
MODE switch to CH 1. 



e. CHECK— Repeat step c using the CH 1 VAR 
VOLTS/DIV control. 

f. Return the VAR controls to the detent position and 
remove the signal from the CH 1 input. 



10. Check Output Amplifier Low Frequency 
Compensation 

a. Set: 

T1ME/D1V (both) 0.2 ms 

VOLTS/DIV (both) 5 mV 

b. Connect the fast- rise + output of the square-wave 
generator to the CH 1 input via a GR to BNC adapter, 50 
ohm BNC cable, X10 BNC attenuator and 50 ohm BNC 
termination. 

c. Adjust the square-wave generator for a 5 division, 
1 kilohertz display. Adjust A LEVEL control for a stable 
display. 



d. CHECK — Rolloff or overshoot is within 3% 
(0.15 division) at the frequencies listed in Table 5-2. 



TABLE 5-2 
LOW FREQUENCY 
COMPENSATION SETUP 



Square-Wave 


TIME /DIV 


Generator 


Switch 


Frequency 


Setting 


1 kHz 


0.2 ms 


10 kHz 


20 jus 


1 00 kHz 


2 jus 



11. Check Ch 1 and Ch 2 Volts/Division 
Compensation 

a. Add a 20 picofarad normal tzer between the 50-ohm 
BNC termination and the CH 1 input. 



b. Move the test setup from the fast-rise output to the 
high amplitude output of the square-wave generator. 



c. Set the TIME/D1V switch to 0.2 ms and adjust the 
square-wave generator for a 5 division, 1 kiiohertz dis- 
play. 



d. CHECK— Rolloff or overshoot is within 3% 
(0.15 division) at ail settings of the VOLTS/DIV switch 
between 5 mV and 0.5 V. Adjust the square-wave 
generator and add or remove attenuators as necessary to 
maintain 5 divisions of display. 



e. Move the test setup toCH 2 and set the VERT MODE 
switch to CH 2. 



f. CHECK— Repeat step d. 




5-5 



Performance Check — 4G5 Service (SN B250000 & up) 



12. Check Ch 1 and Ch 2 Transient Response 

a. Set: 

A TIME/DIV (both) 0,05 qs 

A TRIGGER SLOPE + 

b. Remove the 20 picofarad normalizer from the test 
setup. Move the test setup to the fast-rise, -f output of the 
square-wave generator. Set the square-wave generator for 
a 100 kilohertz signal. Adjust the square-wave generator 
and add or remove attenuators as needed to maintain 
5 divisions of display. 



c. CHECK — Flat-top waveform within 3% or less (0 15 
division) for the 5 mV, 10 mV and 20 mV positions of the 
VOLTS/OIV switch. 



d Move the test setup to CH 1 and set the VERT MODE 
switch to CH 1. 



e. CHECK— Repeat step c 



f. Disconnect the test setup. 



13. Check Ch 1 and Ch 2 Bandwidth 

a. Set: 

VOLTS/DIV (both) 5 mV 

A TIME/DIV 0.2 ms 

A TRIGGER LEVEL fully clockwise 

b Connect the output of the leveled sine-wave 
generator to the CH 1 input via a 50 ohm BNC cable, X10 
BNC attenuator and 50 ohm BNC termination. 



c. Adjust the sine-wave generator for a 5 division, 
50 kilohertz reference signal. Change the generator fre- 
quency to 100 megahertz. 



CHECK— Display amplitude is 3.5 divisions or greater. 



d. Repeat step c for all CH 1 and CH 2 VOLTS/DIV 
settings from 5 mV to 0,5 V. Adjust the generator and add 
or remove attenuators as needed to maintain a 5 division, 
50 kilohertz reference signal. 

e. Move the sine-wave generator output to the CH 2 

input. 

f. Repeat step c for all CH 2 VOLTS/DIV settings from 
5 mV to 0.5 V, 



g. Remove the test setup. 



14. Check Cascade Gain and Bandwidth 

a. Set: 

VOLTS/DIV (both) 5 mV 

TIME/DIV 1 ms 

VERT MODE CH 2 



b. Connect the CH 1 OUT (on the rear panel) totheCH 
2 input via a 50 ohm BNC cable and a 50 ohm BNC 
termination. 



c. Connect a 5 mV standard amplitude signal from the 
calibration generator to CH 1 via a 50 ohm BNC cable. 

d. CHECK— Display amplitude is 5 divisions or 
greater. 

e. Remove the calibration generator signal from the 
CH 1 input. 



f. Connect the output of the leveled sine-wave 
generator to the CH 1 input via a 50 ohm BNC cable, XI 0 
BNC attenuator and 50 ohm BNC termination; Adjust the 
generator for a 5 division, 50 kilohertz display reference 
signal. Adjust the generator to 50 megahertz. 

g. CHECK— Display amplitude is 3.5 divisions or 
greater. 
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TRIGGERS 



Equipment Required 

1. Leveled Sine-Wave Generator 

2. Calibration Generator 

3. 42 Inch BNC Cable (2 required) 

4. GR to BNC Female Adapter 



5. 50-ohm Signal Pickoff Unit (Type CT-3) 

6. XI 0 BNC Attenuator 

7. X2 BNC Attenuator 

8. 50-ohm BNC Termination (2 required) 

9. Dual input Coupler (2 required) 



465 Control Settings 

POWER 



INTENSITY 
FOCUS 
SCALE ILLUM 



ON 

CRT 

As desired 

Best focused display 
As desired 



Vertical {CH 1 and CH 2) 



VERT MODE 
POSITION 
VOLTS/D IV 
VAR VOLTS/DIV 
AC-GND-DC 
INVERT 

20 MHz BW (Puil) 



CH 1 

Midrange 
5 mV 

Calibrated detent 
DC 

Normal (button out) 
Full bandwidth (No 
yellow showing) 



1. Check A and B internal Triggering 

a. Connect the output of the leveled sine-wave 
generator to the A and B EXT trigger inputs via a 50 ohm 
signal pickoff unit (Type CT-3) THRU SIG OUT output, 
GR to BNC female adapter, 50 ohm BNC Cable, 2X BNC 
attenuator, 10X BNC attenuator, 50 ohms BNC termina- 
tion and dual input coupler. 



b. Connect the SIG OUT 10% on the CT-3 to the CH 1 
and CH 2 inputs via a 50 ohm BNC cable, 50 ohm BNC 
termination and dual input coupler. 

c. Adjust the leveled sine-wave generator for either a 3 
division, 50 kilohertz display and set both VOLTS/DIV 
switches to 50 mV (0.3 division of display), ora 5 division, 
50 kilohertz display and set both VOLTS/DIV switches to 
50 mV (0.5 division display) as necessary for parts d and f 
of step 1 . 

d. CHECK— Stable display can be obtained by ad- 
justing the A LEVEL control in the following A COUPLING 
and A SOURCE switch positions: 



A COUPLING 



A SOURCE 



DISPLAY 



Trigger (A and B) 


AC 


NORM. CH 1, CH 2 


0.3 Div 






DC 


NORM. CH 1, CH 2 


0.3 Div 


COUPLING 


AC 


LF REJ 


NORM, CH 1, CH 2 


0.5 Div 


LEVEL 


Midrange 


HF REJ 


NORM, CH 1, CH 2 


0.5 Div 


SLOPE 


-|- 








SOURCE 


NORM 


o Q □ t *■ 






TRIG MODE 


AUTO 








A TRIG HOLDOFF 


NORM 


HORIZ MODE 


B DLY’D 








A LEVEL 


Fully clockwise 




Sweep (A and B) 


f. CHECK — Stable display can be obtained by ad- 






justing the B LEVEL control in the following B COUPLING 


HORIZ DISPLAY 


A 


and B SOURCE switch positions: 




TIM E/D IV 


5 i'j s 








VAR TIME/DIV 


Calibrated detent 


B COUPLING 


B SOURCE 


DISPLAY 


DELAY TIME POSITION 


Fully counterclockwise 


AC 


NORM, CH 1. CH 2 


0.3 Div 


X10 MAG 


Off (button out) 


DC 


NORM, CH 1, CH 2 


0.3 Div 


POSITION (horizontal) 


Midrange 


LF REJ 


NORM, CH 1, CH 2 


0.5 Div 


FINE 


Midrange 


HF REJ 


NORM, CH 1, CH 2 


0.5 Div 
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2, Check A and B External Triggering 

a. Set: 

CH 1 VOLTS/DIV 20 mV 

A & B SOURCE EXT 

b. Adjust the leveled sine-wave generator for 
5 divisions of display. 

c. CHECK— Stable display can be obtained by ad- 
justing the B LEVEL controf in the following B COUPLING 
switch positions: 

AC, DC 



d. Remove the X2 BNC attenuator and set the B 
COUPLING switch to LF REJ then HF REJ. 



e. CHECK— Stable display can be obtained by ad- 
justing the 8 LEVEL control. 

t. Set: 

HORIZ MODE A 

A COUPLING LF REJ and HF REJ 

g. CHECK— Stable display can be obtained by ad- 
justing the A LEVEL control. 



h. Replace the X2 BNC attenuator. 



i. CHECK— Stable display can be obtained by ad- 
justing the A LEVEL control in the following A COUPLING 
switch positions: 



AC. DC 

j. Remove the X10 BNC attenuator and set the A 
SOURCE switch to EXT e- 10. 



k. CHECK— Stable display can be obtained by ad- 
justing the A LEVEL control in the following A COUPLING 
switch positions: 

AC, DC 



I, Remove the X2 BNC attenuator and set the A 
COUPLING switch to LF REJ then HF REJ. 



m. CHECK— Stable display can be obtained by ad- 
justing the A LEVEL control. 

3. Check A Normal Mode 

a. Set: 

A COUPLING AC 

A SOURCE NORM 

TRIG MODE AUTO 

b. Adjust A LEVEL for a stable display. 

c. Set the TRIG MODE switch to NORM. 

d. CHECK— Stable display is visible, 

e. Set the CH 1 AC-GND-DG switch to GND, 

f. CHECK— No visible display in the absence of an 
adequate trigger signal. 



4. Check Single Sweep 

a. Set the CH 1 AC-GND-DC switch to DC. 

b. Adjust A LEVEL until the display just triggers. 

c. Set the CH 1 AC-GND-DC switch to GND. 

d. Push the SfNGL SWP button. 

e. CHECK— READY light comes on and stays on. 

f. Set the CH 1 AC-GND-DC switch to DC. 

g. CHECK— READY light goes out and a single sweep 
occurs. 

h. Push the SiNGL SWP button. 

i. CHECK — Single sweep occurs every time the SINGL 
SWP button is pushed. 

j. Disconnect the test setup. 
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5, Check Trigger View c. Push the TRiG VIEW button and hotel it in. 

a. Set: 

A TIME/DIV 0.2 ms 

A COUPLING DC d. CHECK — Display amplitude is 3.2 to 4.8 divisions. 

A SOURCE EXT 

b. Connect a 200 millivolt standard amplitude signal 

from the calibration generator to the A EXT input. e. Disconnect the test setup. 
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IMPORTANT NOTE 

OSCILLOSCOPES WITH DIGITAL MULTIMETERS ATTACHED, REFER TO THE DIGITAL MULTIMETER 
MANUAL A T THIS POINT, THEN RETURN TO STEP 8 IN THE HORIZONTAL SECTION. 

OSCILLOSCOPES WITHOUT DIGITAL MULTIMETERS. CONTINUE WITH THIS PROCEDURE. 

HORIZONTAL 

Equipment Required 3, Leveled Sine-Wave Generator 

1. Time-Mark Generator 4. 42 inch, 50 ohm BNC Cable 

2. Calibration Generator 5. 50 ohm BNC Termination 



465 Control Settings 

POWER ON 



1. Check A and B Timing Accuracy 

a. Connect the time-mark generator to CH 1 via a 50 
ohm BNC cable and a 50 ohm BNC termination. 



CRT 



INTENSITY 
FOCUS 
SCALE ILLUM 



As desired 

Best focused display 
As desired 



VERTICAL (CH 1 and CH 2) 



VERT MODE 

POSITION 
VOLTS/DIV 
VAR VOLTS/DIV 
AC-GND-DC 
INVERT 

20 MHz BW (PULL) 



CH 1 

Midrange 
0.5 V 

Calibrated detent 
DC 

Normal {button out) 
Full bandwidth (No 
yellow showing) 



TRIGGER (A and B) 



COUPLING 
LEVEL 
SLOPE 
A SOURCE 
B SOURCE 
TRIG MODE 
A TRIG HOLDOFF 



AC 

Midrange 

+ 

NORM 

STARTS AFTER DELAY 

AUTO 

NORM 



SWEEP (A 

HORIZ DISPLAY 
TIME/DIV 
VAR TIME/DIV 
DELAY TIME POSITION 
X10 MAG 

POSITION (horizontal) 

FINE 



and B) 

A 

1 ms 

Calibrated detent 
Fully counterclockwise 
Off (button out) 
Midrange 
Midrange 



b. CHECK — A and B timing accuracy according to 
Table 5-3 Timing to be accurate within 3% (0.3 division at 
the nth time marker), if 11 time markers are not visible 
when checking B sweep, set the A TIME/DIV switch one 
step slower than the B TIME/DIV switch. 

i.e. 

A TIME/DIV 1ms 

B TIME/DIV 0.5 ms 



TABLE 5-3 

A AND 8 TIMING ACCURACY 



A and B 
TtME/DIV 
Switch Setting 


Time-Mark 
Generator Output 


CRT Display 

(Markers/ 

Division) 


0.05 fis 


50 ns 


1 


/iS 


0, 1 /as 


1 


2 jj s 


0.1 /as 


2 


.5 //s 


0.5 //s 


h 


1 fJS 


1 jUS 


i 


2 ju s 


1 fJS 


2 


5 jus 


5 jUS 


1 


10 fJtS 


10 /is 


1 


20 fJS 


1 0 fjs 


2 


50 /js 


50 


1 


.1 ms 


0.1 ms 


i 


2 ms 


0.1 ms 


2 


.5 ms 


0.5 ms 


1 


1 ms 


1 ms 


1 


2 ms 


1 ms 


2 


5 ms 


5 ms 


1 


*10 ms 


10 ms 


1 


‘20 ms 


10 ms 


2 


*'50 ms 


50 ms 


1 
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TABLE 5-3 (cont) 


A and B 




CRT Display 


TIME/DIV 


Time-Mark 


(Markers/ 


Switch Setting 


Generator Output 


Division) 




A SWEEP ONLY 




M s 


0.1 s 


1 


*.2 s 


0.1 s 


2 


‘.5 s 


0.5 s 


1 



*Sef the TRIG MODE switch to NORM 



2. Check A Variable Time/Division Range 

a. Set: 

HORIZ MODE A 

TRIG MODE AUTO 

TIME/DIV 2 ms 

b. Select 5 millisecond time marks from the time mark 
generator. 



c. CHECK— At least 1 marker per division can be 
obtained by adjusting the VAR TiME/DIV control. 



d. Return the VAR TIME/DIV control to the detent 
position. 



3. Check Delay or Differential Time Linearity 

a. Set: 

ATIME/DiV 1ms 

B T!ME/DfV 5jt/s 

HORIZ DISPLAY B DLY’D 

b. Set the time mark generator for 1 millisecond time 
marks. 



c. Set the DELAY TIME POSITION dial to position the 
tenth time marker to the beginning of the trace (about 
10 . 00 ). 



d. Note the reading on the DELAY TIME POSITION 
dial. 



e. Adjust the DELAY TIME POSITION dial so that the 
ninth time marker is at the beginning of the trace. 



f. CHECK— DELAY TIME POSITION dial for a reading 
one division less, within 0.01 division from +15° C to 
T35°C; (onedivision less, within0.03 division from -15°C 
to 4-55° C) than the reading noted in step d, 

g. Rotate the DELAY TIME POSITION dial to position 
each successive time marker to the beginning of the 
sweep. 

h. CHECK— DELAY TIME POSITION dial for a 
reading of one division less, within 0.01 division from 
+15° C to +35° C (one division less, within 0.03 division 
from — 15° C to +55' ; C) than the adjacent time marker. 

4. Check Delay or Differential Time Accuracy 

a. Set: 

B SOURCE STARTS AFTER DELAY 

ATIME/DIV ’ 0.2 jas 

B TIME/DIV 0.05 jus 



b. Set the A T!ME/D!V f B TIME/DIV and the time mark 
generator to the settings given in Table 5-4. First set the 
DELAY TIME POSITION dial to 1.00. Adjust the horizontal 



TABLE 5-4 

DELAY OR DIFFERENTIAL TIME ACCURACY 



A TIME/ 
DIV 
Switch 
Setting 


B TIME/ 
DIV 
Switch 
Setting 


Time- 

Mark 

Generator 

Output 


,2 /js 


0.5 jus 


.1 /JS 


.5 /.is 


0.5 /is 


.5 /is 


1 /JS 


.1 fJS 


1 /JS 


2 fxs 


.1 /JS 


1 {JS 


5 /js 


.5 /js 


5 jus 


10 fjs 


1 fJS 


10 {js 


20 jus 


1 /js 


10 /js 


50 fjs 


5 /js 


50 /js 


.1 ms 


1 0 /js 


.1 ms 


2 m$ 


1 0 /js 


.1 ms 


.5 ms 


50 /is 


.5 ms 


1 ms 


*1 ms 


1 ms 


2 ms 


.1 ms 


1 ms 


5 m$ 


.5 ms 


5 ms 


*10 ms 


1 ms 


10 ms 


*20 ms 


1 ms 


10 ms 


*50 ms 


5 m$ 


50 ms 


M S 


10 ms 


,1 s 


* .2 s 


10 ms 


.1 s 


*.5 s 


50 ms 


.5 s 



*Set the TRIG MODE switch to NORM. 
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POSITION control so the top of the displayed time mark 
crosses the center vertical graticule line. (If the top of the 
time marker at the beginning of the sweep isn't visible, 
then use the time mark nearthe end of the sweep) . Without 
touching the horizontal POSITION control, set the DELAY 
TIME POSITION dial to 9.00. Slightly readjust the DELAY 
TIME POSITION dial to position the top of the displayed 
time mark to the center vertical graticule line. 



d. Set the HORIZ DISPLAY switch to MIX. 



e. CHECK— Timing between the second and tenth 
time marks is within 0.18 division ± the error noted instep 

c. 



f. Disconnect the time mark generator. 



CHECK-DELAY TIME POSITION dial setting to be 
8.92 to 9,08. 



Repeat the above tor each of the settings listed in Table 
5-4. 



5. Check Defay or Differentia! Jitter 

a. Set: 



DELAY TIME POSITION 
HORIZ DISPLAY 
A TIME/DIV 
B TIME/DIV 
B SOURCE 



9.00 

B DLY'D 
1 ms 
0.2 jjs 

STARTS AFTER DELAY 



7. Check A Intensified and B Ends A 

a. Set: 

A TIME/DIV 1 ms 

B TIME/DIV .1 ms 

DELAY TIME POSITION About 5.00 
HORIZ DISPLAY A INTEN 



b. CHECK— 8 portion of the trace is intensified (about 
1 division). 



c. Rotate A TRIG HOLDOFF control clockwise to the B 
ENDS A position (in the detent). 



b. Select 1 ms time marks. 



d. CHECK— Trace ends at the end of the intensified 
portion. 



c. Slightly readjust the DELAY TIME POSITION dial to 
position the time mark to the center of the graticule. 



d. CHECK— Jitter on the leading edge of the time 
marker does not exceed 1 division (2.5 divisions If 
operating from a 50 hertz line voltage). Disregard theslow 
drift. 



e. Set the DELAY TIME POSITION dial to 1.00 and 
repeat step d. 



8. Check X Gain 

a. Set: 

TIME/DIV (both) 
VERT MODE 
VOLTS/DIV (both) 
CH 1 AC-GND-DC 
CH 2 AC-GND-DC 
HORIZ DISPLAY 
A TRIG HOLDOFF 



X-Y 
CH 2 
5 mV 
AG 
GND 
A 

Fully counterclockwise 

/ 



6. Check Mixed Sweep Accuracy 

a. Set: 

A TIME/DIV 1 ms 

B TIME/DIV ,5 ms 

DELAY TIME POSITION Fully clockwise 



b. Connect a 20 millivolt standard amplitude signal 
from the calibration generator to the CH 1 input via a 50 
ohm BNC cable. 



c. CHECK— Display is 4 divisions (2:0.16 division) 
between the dots. 



b. Select 1 ms time marks. 

c. CHECK— Timing error between the second and the 
tenth time marks. 

Note the amount of error for step e. 



d. Set CH 1 AC-GND-DC switch to DC. 



e. CHECK— Display is 4 divisions (±0,16 division) 
between the dots. It is normal for this CHECK to be slightly 
shorter than that in step c. 
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f. Set the calibration generator for a 50 millivolt stan- 
dard amplitude signal. 



g. CHECK—Dispiay is 10 divisions {±0.4 division) 
between the dots. 



9. Check X Bandwidth 

a. Connect the leveled sine-wave generator to the CH 
1 input via a 50 ohm BMC cable and 50 ohm BIMC 
termination. 



h. Set the CH 1 AC-GND-DC switch to AC. 



b. Adjust the generator for a 10 division display of a 
50 kilohertz reference signal. 



i. CHECK— Display is 10 divisions (±0.4 division) 
between the dots. It is normal for this CHECK to be slightly 
longer than step g. 



j. Disconnect the test setup. 



c. Without touching the generator amplitude, adjust 
the generator frequency to 4 megahertz. 

d. CHECK — Display is at least 7 divisions in length. 

e. Disconnect the test setup. 





5-13 



Section 6—465 Service (SN B 2500 00 & up) 



CALIBRATION 



IMPORTANT— PLEASE READ BEFORE USING THIS PROCEDURE 



Purpose 

The purpose of the calibration procedure is to provide a 
calibration sequence for adjustments — not to provide a 
trouble-shooting guide. See the Trouble Shooting Aids 
portion of the Maintenance Section for trouble-shooting 
information. 



Limits and Tolerances 

All limits and tolerances given in this procedure are 
calibration guides and should not be interpreted as 
instrument specifications unless they are also found in the 
Specifications section of this manual. 



Tolerances given are for the instrument under test and 
do not include test equipment error. 



Step Titles 

Where possible, instrument performance is checked 
before an adjustment is made. Steps containing checks 
and adjustments are titled Check/Adjust. Those with 
checks only are titled Check. 



Line Voltage Selection 

This procedure is for 115 volt ac line, medium range. If 
a different range is to be used, set the Regulating Range 
Selector and Line Voltage SeSector for the available line 
voltage (see item 42 under Controls and Connectors in 
Section 2}. 



Interna! Adjustments 

Do not preset the internal controls or move the +55 volt 
supply adjustment as this will typically require complete 
recalibration of the oscilloscope. 



Display 

The most accurate display adjustments are made with a 
stable, well-focused, low-intensity display. Unless 
otherwise noted, adjust the Intensity, Astigmatism, Focus, 
and Trigger Level controls as needed. 



Test Equipment Required 

The test equipment listed in Table 6-2, or equivalent, is 
required for complete calibration of the oscilloscope. 



Specifications given for the equipment are the minimum 
necessary for accurate calibration. Therefore, the equip- 
ment used must meet or exceed the listed specifications. 
Detailed operating instructions for the test equipment are 
not given in this procedure. Refer to the appropriate 
instruction manual if more information is needed. 



Special Calibration Fixtures. Special calibration fix- 
tures are used only where they facilitate instrument 
calibration. These fixtures are available from Tektronix 
Inc. Order by part number through your local Tektronix 
Field Office or Representative. 



Calibration Equipment Alternatives and Partial 
Procedures. The Calibration procedure is based on the 
first item of equipment given as an example. When other 
equipment is substituted, control settings or calibration 
setups might need to be altered, if the exact equipment 
listed is not available, check the specifications column 
carefully to see if any other equipment might suffice. Then 
check the usage column to see whatthis item is used for. If 
used for a check that is of little or no importance to your 
measurement requirements, the item and corresponding 
step(s) can be deleted. 



If the applications for which you will use the 465 do not 
require the full performance available, the procedure and 
the equipment list can be shortened accordingly. For 
example, the basic measurement capabilities of this 
instrument can be verified by checking and adjusting as 
needed: vertical deflection factor, horizontal timing ac- 
curacy, and the calibrator signal. If any step requires more 
than a minor readjustment, check Table 6-1 for any 
possible interactions. 



Interactions 

Table 6-1 shows calibration adjustments and the 
possible interaction each adjustment might have on other 
adjustments. The use of Table 6-1 is particularly important 
if only a partial procedure is performed or if a circuit 
requires recalibration due to component replacement. 



To use this table, find the adjustment made in the 
column at the left of the table. Then move to the right 
across that row until you come to a darkened square. From 
the darkened square move up the column and check the 
accuracy of the adjustment titling that column. Readjust if 
necessary. 
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TABLE 6-1 

ADJUSTMENT INTERACTIONS 



LU 

o 

z 

< lu uJ- 
_l U O 
Z Z! 
CD < < 



Z 

o 



Interaction *- 

Adjustment made 

i 

H. V. SUPPLY 
TRACE ROTATION 
Y-AX!S ALIGNMENT 
GEOMETRY 
STEP ATTENUATOR BALANCE 
CH 1 VARIABLE BALANCE 
CH 7 VARIABLE BALANCE 
INVERT BALANCE 
VERT OUT POSITION CENTERING 
CH 1 POSITION CENTERING 

CH 1 GAIN 
CH 2 GAIN 
VERT OUT GAIN 
SWP START AND A SVVP CAL 
X) HORIZONTAL GAIN 
X1Q HORIZONTAL GAIN 

B SWP CAL 
0.5 M TIMING (A AND B) 

HIGH SPEED MAG TIMING 
TRIGGER SENSITIVITY (A AND 8) 
SLOPE CENTERING {A AND B> 
TRIGGER LEVEL CENTERING (A AND 8) 

NORMAL DC BALANCE 
CH 1 DC BALANCE 
CH 7. DC BALANCE 
TRIGGER VIEW CENTERING 

X GAIN 
CRT GRID BIAS 
CRT 
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NOTE 

For 465' s with the 1C version of the Vertical Output Amplifier, adjusting the 
Vertical Output bias affects Vertical Output Gain and High Frequency compensation. 
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TABLE 6-2 

TEST EQUIPMENT REQUIRED 



Description 


Minimum 

Specifications 


Usage 


Examples 


1. Variable 

Autotransformer 


Capable of Supplying 
1 .2 amperes over a range of 
103.5 to 126.5 volts. 


Power supply regulation 
check. 


General Radio W8MT3VM Variac 
Autotransformer 


2. Digital 
Voltmeter’ 


Range, 0 to 140 volts; do 
voltage accuracy, within 
0.15%; display, 4 1/2 
digits 


Low-Voitage Power Supply 
checks and adjustments. CRT 
Grid Bias adjustment. Vertical 
and Horizontal Centering 
adjustments. Calibrator Output 
Voltage adjustment. 


a. Tektronix DM 501 Digi- 
tal Multimeter.' 

b. Any digital voltmeter 
that meets minimum specifi- 
cations. 


3. DC Volt- 
meter 


Range, 0 to 2500 volts; cali- 
brated to 1% accuracy at 
-2450 volts. 


High-Voltage Power Supply 
adjustment. 


a. Triplett Model 630-NA 

b. Simpson Model 262. 


4. Test 
Oscilloscope 
with 10X probe 
and 1 X probe. 


Bandwidth, DC to 100 mega- 
hertz; minsumum deflection 
factor, 5 mV/division; accu- 
racy. within 3%; dual trace. 


Power Supply Rippfe Check. 
CRT Z-Axis Compensation; 
Vertical gain adjustment. A 
Trigger Hoidoff check. A and 
8 + Gate Output Signals 
check. 


a. Tektronix 465 Oscillo- 
oscope with 2 P6065A (10X) 
probes. 

b. Tektronix 475 Oscillo- 
scope with 2 P6075 ( 1 0X) 
probes. 


5. Amplitude 
Calibrator 


Amplitude accuracy, within 
0.25%; signal amplitude, 

2 millivolts to 50 volts; 
output signal, 1 kilohertz 
square wave. 


Vertical checks and adjust- 
ments. T rigger View Gain 
check. X Gain adjustment. 
External Z-Axis check 


a. Tektronix PG 506 Calibra- 
tion Generator, 5 

b. Tektronix 067-0502-01 
calibration fixture. 


6. Sine-wave 
Generator 


Frequency, 350 kilohertz to 
above 100 megahertz; output 
amplitude, variable from 0.5 
to 4 volts peak-to-peak; out- 
put impedance, 50 ohms; refer- 
erence frequency, 50 to 
350 kilohertz; amplitude accu- 
racy, constant within 3% of 
reference frequency as out- 
put frequency changes. 


Vertical Centering. Bandwidth 
and isolation checks. Trigger 
checks and adjustments, X-V 
Phase Difference. X Band- 
width check. 


a. Tektronix SG 503 Leveled 
Sine-wave Generator, 1 

b. Tektronix Type 191 Con- 
stant-Amplitude Signal 
Generator. 


7. Time-Mark 
Generator 


Marker outputs, 2 nanoseconds 
to 0.5 second; marker accu- 
racy, within 0.1%; trigger 
output, 1 miilisecond to 
0.1 microsecond, time coin- 
cident with markers. 


CRT Y-Axis and geometry 
adjustments. Auto Trigger 
check. Horizontal timing 
checks and adjustments. 


a. Tektronix TG 501 Time- 
Mark Generator. 1 

b, Tektronix 2901 Time- 
Mark Generator. 



Requires a TM 500 series power module. 
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TABLE 6*2 (coni) 



Description 


Minimum 

Specifications 


Usage 


Examples 


8, Low-Fre- 
quency 
Generator 


Frequency, 10 hertz to 
50 kilohertz; output ampli- 
tude, variable from 10 mi 1 i- 
vofts to 4 volts peak-to-peak. 


Low-Frequency Trigger checks. 


a. Tektronix SG 502 Oscil- 
lator. 1 

b. General Radio 1310A 
Oscillator. 


9. Square-Wave 
Generator 


Repetition rate, 1 to 
100 kilohertz; risetime, 

1 nanosecond or less from 
fast-rise output; output 
amplitude, 60 volt pulse sup- 
plying at least 10 miiii- 
amperes from high-amplitude 
output; aberrations, within 
2% from fast- rise output. 


Vertical Compensation. 


a. Tektronix PG 506 Cali- 
bration Generator 1 . 

b. Tektronix Type 106 
Square-Wave Generator. 


10, 50-Ohm 
Signal Pickoff 


! 

Frequency response, 50 kilo- 
hertz to 100 megahertz; 
impedance 50 ohms for signal 
input, signal output and 
trigger output. 


Trigger checks and adjust- 
ments. 


| Tektronix CT-3 Signal Pick- 
1 off, Part Number 
017-0061-00. 


1 1 . Cable (2 
Required} 


Impedance, 50 ohms; Length, 
42 inches; Connectors, BNC 


Signal interconnection. 


Tektronix Part Number 
012-0057-01. 


12. Cable (2 
Required) 


impedance, 50 ohms; Length, 
18 inches; Connectors, BNC 


Signal interconnection. 


Tektronix Part Number 
012-0076-00. 


13. Adapter 


Connectors, GR874 to BNC 
femate 


Vertical Compensation; Trig- 
ger adjustments. 


Tektronix Part Number 
017-0063-00. 


14. Adapter 


Connectors, BNC female to 
BNC female. 


Signal interconnection. 


Tektronix Part Number 
103-0028-00. 


15. Dual- 
Input Coupler 
(2 required) 


Connectors, BNC female to 2 
BNC male. 


Vertical checks. Trigger checks 
and adjustments. X-Y Phase 
check. 


Tektronix Part Number 
067-0525-00. 


16. T Con- 
nector 


Connectors, BNC j 


Signal interconnection, 


Tektronix Part Number 
1 03-0030-00. 


17. 10X 
Attenuator {2 
required) 


Ratio, 10X; impedance, 

50 ohms; connectors, BNC 


Vertical Compensation. Verti- 
cal Bandwidth check. Trigger 
adjustments. 


Tektronix Part Number 
011-0059-01. 


18. 5X Atten- 
uator 


Ratio, 5X; impedance, 50 ohms; 
connectors, BNC 


Vertical System Compensation 
adjustments. Trigger adjust- 
ments. 


Tektronix Part Number 
011-0060-01. 


19. 2X Atten- 
uator 


Ratio, 2X; impedance, 50 ohms; 
connectors, BNC, 


Vertical System Compensation. 
Trigger adjustments. 


Tektronix Part Number 
011-0069-01. 



'Requires a TM 500 series power module 
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TABLE 6-2 (cont) 



Description 


Minimum 

Specifications 


Usage 


Examples 


20, Termi- 
nation (2 
Required) 


impedance, 50 ohms; connect™ 
actors, BNC 


Signal termination. 


Tektronix Part Number 
011-0049-01. 


21. Input RC 
Normalizer 


RC time constant, 1 megohm 
times 20 picofarads; con- 
nectors, 8NC. 


Vertical Input Attenuator 
Compensation. 


Tektronix input RC Normalizer 
calibration fixture. Part 
Number 067-0538-00. 


22. Screw- 
driver 


Length, three-inch shaft, 
bit size, 3/32 inch. 


Adjust variable resistors. 


Xc elite R-3323. 


23. Low-Cap- 
acitance Screw- 
driver 


Length, 1-inch shaft; bit 
size, 3/32 inch. 


Adjust all variable capaci- 
; tors. 


J.F.D, Electronics Corp. 
Adjustment Tool Number 
5284. 


24, Shorting 
Strap 




Calibrator adjustment. 





INDEX TO CALIBRATION PROCEDURE 



Power Supply Page 

1 . Check/Adjust Power Supply DC Levels, 6-8 

Regulation and Ripple 

2. Check/Adjust High Voltage Supply 6-9 

Display and Z Axis 

1. Check/Adjust CRT Grid Bias 6-10 

2 . Check/Adjust Trace Alignment 6-10 

3. Check/Adjust Y-Axis Alignment 6-11 

4. Check/Adjust Geometry 6-11 

5. Check/Adjust Z-Axis Compensation 6-11 



Vertical 



1 . Check Probe Coding Indicator Lights 6-13 

2. Check CH 1 and CH 2 Gate Current 6-13 

3. Check AC-GND-DC Switches 6-13 

4. Check Alternate Mode 6-13 

5. Check Chop Mode 6-13 

6. Adjust Vertical Output Bias 6-14 



@ 



7. Check/Adjust Vertical Output Centering 6-14 

8. Check/Adjust Ch 1 Step Attenuator 6-14 

Balance 

9. Check/Adjust Ch 1 Variable Volts/Div 6-14 

Balance 

10. Check/Adjust Ch 2 Step Attenuator 6-15 

Balance 

11. Check/Adjust Ch 2 Variable Volts/Div 6-15 

Balance 

12. Check/Adjust Ch 2 Invert Balance 6-15 

13. Check/Adjust Ch 2 Position Centering 6-15 

14. Check/Adjust Ch 1 Position Centering 6-15 

15. Check Beam Finder Operation 6-16 

16. Check/Adjust Ch 1 and Vertical Output 6-16 

Gain 

17. Check/Adjust Ch 2 Gain 6-16 

18. Check Ch 1 and Ch 2 Variable 6-16 

Volts/Division Range 

19. Check Add Mode 6-17 

20. Check Compression and Expansion 6-17 

21. Check/Adjust Vertical Output Low Fre- 6-17 

quency Compensation 
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22. Check/Acfjust Ch 1 Volts/Division 6-18 

Compensation 

23. Check/Acfjust Ch 2 Vofts/Division 6-18 

Compensation 

24. Check/Adjust Ch 2 and Vertical Output 6-19 

High Frequency Compensation 

25. Check Ch 2 Position Effect 6-19 

26. Check/Adjust Ch 2 10 millivolt and 6-20 

20 millivolt High Frequency Compensation 

27. Check/Adjust Ch 1 High Frequency 6-20 

Compensation 

28. Check Ch 1 Position Effect 6-21 

29. Check/Adjust Ch 1 10 millivolt and 6-21 

20 miliivoit High Frequency Compensation 

30. Check Bandwidth 6-21 

31. Check Cascade Gain and Bandwidth 6-22 

32. Check Channel isolation 6-22 

33. Check Common Mode Rejection Ratio 6-22 

34. Check Bandwidth Limit Operation 6-23 

Triggers 

1. Check/Adjust A Trigger Sensitivity 6-24 

2. Check/Adjust B Trigger Sensitivity 6-25 

3. Check/Adjust B TriggerSlopeand Level 6-26 

Centering 

4. Check/Adjust A TriggerSlopeand Level 6-26 

Centering 

5. Check/Adjust A Trigger DC Levels 6-26 

8. Check B Trigger DC Levels 6-27 

7. Check B internal 25 megahertz T rigger- 6-27 

ing 

8. Check A Internal 25 megahertz T rigger- 8-28 

ing 

9. Check A External 25 megahertz 6-28 

Triggering 

10. Check B External 25 megahertz 6-29 

Triggering 

11. Check B and A External 100 megahertz 6-29 

Triggering 



12. Check A internal 100 megahertz 

Triggering 

13. Check B internal 100 megahertz 
Triggering 

14 Check A & B High Frequency Reject 
Triggering 

15. Check Single Sweep 

16. Check 60 Hertz Internal and Low Fre- 
quency Reject Triggering 

17. Check 60 Hertz External Triggering 

18. Check External Trigger Level Ranges 

19. Check Line Triggers 

20. Check A Normal Mode 

21. Check/Adjust Trigger View Centering 

22. Check Trigger View Gain 

Horizontal 

1. Check/Adjust Sweep Start and A Sweep 
Calibration 

2. Check Delay or Differential Time 
Linearity 

3. Check/Adjust Horizontal Amplifier Gain 

4. Check Sweep Linearity 

5. Check/Adjust Magnifier Registration 

6. Check/Adjust B Sweep Calibration 

7. Check A Sweep Length 

8. Check Variable Time/Division 

9. Check Horizontal Position Range 

10. Check/Adjust A 10 /js l iming 

11. Check/Adjust A Sweep High Speed 
Timing 

12. Check/Adjust B Sweep High Speed 
Timing 

13. Check A and B Time/Division Ac- 
curacy 



6-30 



6-30 



6-31 



6-31 

6-31 

6-32 

6-33 

6-33 

6-34 

6-34 

6-34 



6-35 



6-36 



6-36 



6-37 

6-37 

6-37 

6-37 

6-37 

6-37 

6-38 

6-38 



6-38 



6-39 

@ 
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14. Check/Adjust High Speed Magnified 6-39 

Timing 

15. Check A and B Magnified Timing Ac- 6-39 

curacy 

16. Check Delay or Differential Timing 6-40 

Accuracy 

17. Check Delay or Differential Time Jitter 6-40 

13. Check Mixed Sweep Accuracy 6-40 

19. Check/Adjust X Gain 6-41 



20. Check X-Y Phasing and Bandwidth 6-41 



21. Check B Ends A 6-41 

22. Check A Trigger Holdofl 6-41 

Gates, Calibrator and Ext Z Axis 

1. Check A and B + Gates 6-43 

2. Check/Adjust Calibrator DC Level 6-44 

3. Check External 2 Axis 6-44 
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POWER SUPPLY 



Equipment Required 

1. Digital Voltmeter 

2. DC Voltmeter 



3. Test OscsIlsOGOpe 

4. Autotransformer 

5. 3 inch slotted Screwdriver 



See 
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in the Diagrams section for adjustments and test points (TP), 



465 Control Settings 

Power Controls 

Regulating Range Selector Medium 
Line Voltage Selector 1 15 V 

POWER ON 



CRT Controls 



INTENSITY 

FOCUS 

SCALE ILLUM 



As desired 

Best focused display 
As desired 



Vertical Controls 
(both Channels if applicable) 



VOLTS/D IV 
VAR 

POSITION 
AC-GND-DC 
VERT MODE 
INVERT 

20 MHz BW (Pull) 



5 mV 

Calibrated detent 
Midrange 
GND 
CH 1 

Normal (button out) 
Off (No yeilow 
showing) 



Sweep Controls 



HOR1Z DISPLAY 

DELAY TIME POSITION 

A TtME/DIV 

B TIME/DIV 

VAR TIME/DIV 

X10 MAG 

POSITION 

FINE 

A TRSG HOLDOFF 



A 

Fully counterclockwise 
1 ms 
1 ms 

Calibrated detent 
Off (button out) 
Midrange 
Midrange 
NORM 



1. Check/Adjust Power Supply DC Levels, Regula- 
tion and Ripple 



NOTE 

Review the information at the beginning of the 
Calibration Section before starting Calibration. 



a. Connect the digital voltmeter between the test point 
given in Table 6-3 and ground. Voltage to be within the 
given limits. 



TABLE 6-3 



LOW VOLTAGE POWER SUPPLY LIMITS 



Triggering Controls 



(both A and B it applicable) 


Power 


Test 






LEVEL 


As needed for a stable 


Supply 


Point 


Reading 


Tolerance 




display 


+55 V 


TP1536 


+54.72 to +55.27 


+0.5% 


SLOPE 


+ 


+15 V 


TP1548 


+14.77 to +15.22 


+1 .5% 


COUPLING 


AC 


+5 V 


TP1558 


+4.92 to +5,07 


+1 .5% 


SOURCE 


NORM 


-8 V 


TP1568 


-8.12 to -7.880 


± 1 . 5 % 


TRIG MODE 


AUTO 


+ 110 V 


TP1518 


+ 107.8 to +113.4 


+3%; -2% 
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NOTE 

If the adjustment in step 1b is made, the oscilloscope 
will require complete recalibration. 



b. Connect the digital voltmeter to TP1536: ADJUST 
+55 volt supply (R1538) for +55 volts. Recheck all 
supplies according to Table 6-3, 



c. Connect the test oscilloscope to the indicated test 
point and check the ripple amplitude according toTable6- 
4 while varying the line voltage between 103.5 volts and 
126.5 volts. 



d. Return line voftage to 115 voits. 



2. Check/Adjust High Voltage Supply 

a. Connect the dc voltmeter between TP1423 and 
ground on the interface board (TP1423 is accessible 
through a hole in the high voltage cover). 



b. CHECK— High Voltage supply for —2450 volts ±2% 
(—2401 voits to —2499 volts). 



c. ADJUST— High Voltage (R1400) for -2450 volts. 



d. Disconnect the dc voltmeter from the 465, 



TABLE 6-4 

TYPICAL LOW VOLTAGE 
POWER SUPPLY RIPPLE 



Power Supply 


Test Point 


Typical Ripple 
(Peak-to-Peak) 


+55 V 


TP1536 


4 mV 


+15 V 


TP 1548 


2 mV 


+5 V 


TP1558 


2 mV 


-8 V 


TP 1568 ; 


2 mV 


+110 V 


TP1518 


! 20 mV 



REV A, JAIM 1975 
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DISPLAY AND 2 AXIS 



Equipment Required 






t. DC Voltmeter 


5. 


50-ohm BNC Termination 


2. Test Oscilloscope 


6- 


XI 0 Probe 


3. Time Mark Generator 


7, 


3 Inch slotted Screwdriver 


4 5Q“Ohm BNC Cable 


8. 


Low Capacitance slotted Screwdriver 



tVWi HWMirMi ■ 



See . ADJUSTMENT LOCATIONS 1 






in the Diagrams section for adjustments and test points (TP). 



465 Control Settings {*indicates Changes From 
the Previous Step) 

Power Controls 

Regulating Range Selector Medium 
Line Voltage Selector 115 V 

POWER ON 



CRT Controls 



INTENSITY 

FOCUS 

‘SCALE ILLUM 



As desired 

Best focused display 

‘Fully counterclockwise 



Vertical Controls 
(both Channels If applicable) 



VOLTS/D IV 
VAR 

POSITION 
AC-GND-DC 
VERT MODE 
INVERT 

20 MHz BW (Pull) 



5 mV 

Calibrated detent 
Midrange 
GND 
CH 1 

Normal (button out) 
Off (No yellow 
showing) 



Triggering Controls 
(both A and B if applicable) 



LEVEL. 

SLOPE 
COUPLING 
SOURCE 
TRIG MODE 



As needed for a stable 

display 

+ 

AC 

NORM 

AUTO 



Sweep Controls 



HORIZ DISPLAY 

DELAY TIME POSITION 

*A TIM E/D IV 

*B TIME/DIV 

VAR TIME/DIV 

X10 MAG 

POSITION 

FINE 

A TRIG HOLDOFF 



A 

Fully counterclockwise 

*X-Y 

*X-Y 

Calibrated detent 
Off (button out) 
Midrange 
Midrange 
NORM 



1. Check/ Adjust CRT Grid Bias 

a. Connect the digital voltmeter between TP1486 and 
ground. (TP1486 is accessible through a hole in the high 
voltage cover.) 



b. Set the INTENSITY control for +20 volts on the 
digital voltmeter. 



c. CHECK— Display for a well defined, low intensity 
dot. Use FOCUS and ASTIG controls as needed. 



d. ADJUST— Grid Bias (R1480) for a visible dot. then 
back until the dot just disappears. 



2. Check/ Adjust Trace Alignment 

a. Set: 

A TIME/DIV 0.5 ms 

INTENSITY as desired 

SCALE ILLUM as desired 
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b. Position the trace to the center horizontal graticule 

line. 



c. CHECK — T race is parallel with the center horizontal 
graticule line. 

d, ADJUST— TRACE ROTATION (front pane! adjust- 
ment) to make the trace parallel with the center horizontal 
graticule line. 

3. Check/Adjust Y-Axis Alignment 

a. Connect 1 ms time marks from the time-mark 
generator to the CHI input via a 50 ohm BNC cable and a 
50 ohm BNC termination. 

b. Set: 

CH 1 AC-GND-DC DC 

CH 1 VOLTS/DIV 0.1 V 

c. Adjust VAR TIME/DIV control for exactly 1 time 
mark/major division. (Time marks should fill the screen 
vertically. If not, reduce the VOLTS/DIV switch setting.) 

d. CHECK— Display for 0.1 division tilt or less, when 
compared to the center vertical graticule line. 



e ADJUST— Y-Axis Alignment (R1446) to align the 
center time mark with the center vertical graticule line. 

f. INTERACTION— TRACE ROTATION. 



4, Check/Adjust Geometry 

a. CHECK— Display for 0.1 division or less, vertical 
curvature of the markers across the graticule area. 
(Readjust A VAR TIME/D IV as needed to maintain exactly 
1 mark per division.) 



b. ADJUST — Geometry (R1442) for minimum cur- 
vature of the markers across the graticule area. 

C. INTERACTION— Y-Axis Alignment. 



d. Disconnect the test setup. 



e. Return A VAR TIME/'DtV to detent. 



5. Check/Adjust Z-Axis Compensation 

a. Set the A T1 ME/D IV switch to 0.05 /js. 



b. Connect the X10 probe from the test oscilloscope to 
TP1486. 



c. Adjust the 465 INTENSITY control for a 15 volt 
display on the test oscilloscope. 

d. CHECK — Test oscilloscope display for optimum 
square corner on the unblanking gate {with minimum 
ringing). 



e. ADJUST— Z-Axis Compensation (C1471 ) with a low 
capacitance screwdriver for the best square corner on the 
unblanking pulse viewed on the test oscilloscope. 



f. Disconnect the test setup. 



g. CHECK— Display for uniform intensity across the 
graticule area (especially the first 2 divisions of the trace). 



h. READJUST — Cl 471 , if necessary. 
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VERTICAL 



Equipment Required 


7. 50 ohm BNC Cable 






8. Dual-Input Coupler 


1. 


Calibration Generator 


9. GR to BNC Female Adapter 


2. 


Test Oscilloscope 


10. X10 BNC Attenuator (2 required) 


3. 


Square-wave Generator 


11. 50 ohm BNC Termination (2 required) 


4. 


Leveled Sine-Wave Generator 


12. 20 picofarad BNC Normalizer 


5. 


2 XI 0 Probes 


13. Low-Capacitance Screwdriver 


6. 


XI 0 Probe with Scale-Factor Switching (or an 




11 


kilohm resistor, see Step la) 


14. 3 Inch slotted Screwdriver 






See 



, 

ADJUSTMENT LOCATIONS 2 and ADJUSTMENT LOCATIONS 
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in the Diagrams section for adjustments and test points (TP). 



Some instruments have an output stage (and output 
circuit board) using an integrated circuit (1C). Other 
instruments contain individual transistors in theoutput 
stage (discrete). The pull-out pages ADJUSTMENT 
LOCATIONS 3a & 3b permit easy identification of the 
board in your instrument. The calibration procedure 
indicates the !C output stage adjustments by double 
boxes. 



465 Control Settings vindicates Changes From 
Previous Step) 

Power Controls 

Regulating Range Selector Medium 
Line Voltage Selector 115 V 

POWER ON 



‘POSITION 

AC-GND-DC 
VERT MODE 
INVERT 

20 MHz 8W (Pull) 



‘Midrange 
DC 
CH 1 

Off {button out) 
Off (No yellow 
showing) 



Triggering Controls 
(both A and B if applicable) 



LEVEL 

SLOPE 
COUPLING 
SOURCE 
TRIG MODE 



As needed for a stable 
display 

+ 

AC 

NORM 

AUTO 



CRT Controls 



INTENSITY 
FOCUS 
SCALE ILLUM 



As desired 

Best focused display 
As desired 



Vertical Controls 
(both Channels if applicable) 

‘VOLTS/D IV *5 mV 

VAR Calibrated detent 



Sweep Controls 



HORIZ DISPLAY 

DELAY TIME POSITION 

*A TIME/D1V 

*B TIME/DIV 

VAR TIME/DIV 

X10 MAG 

POSITION 

FINE 

A TRIG HOLDOFF 



A 

Fully counterclockwise 
*1 ms 
*1 ms 

Calibrated detent 
Off (button out) 
Midrange 
Midrange 
NORM 
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1. Check Probe Coding indicator tights 

a. Connect a XtO Probe with a scale-factor switching 
connector to the CH 1 input connector (or connect an 
11 kitohm resistor between the input coding ring and 
ground). 

b. CHECK— Light under 5 mV position is extinguised 
and the light under 50 mV position comes on. 



c. Set the VERT MODE switch to CH 2. 



d. Move the probe, or the 1 1 kilohm resistor, to the CH 
2 input. 



e. CHECK— Light under 5 mV position is extinguished 
and the light under 50 mV position comes on. 



f. Remove the X10 probe or the resistor. 

2. Check Ch 1 and Ch 2 Gate Current 

a. Set: 

CH t & CH 2 AC-GND-DC GND 

CH 1 & CH 2 VOLTS/D IV 5 mV 

b. Position the trace to graticule center. 



c. Switch the CH 2 AC-GND-DC switch to DC 



d. CHECK— Trace shift is 0.1 division or less when CH 
2 AC-GND-DC switch is switched between GND and DC. 



e. Set the VERT MODE switch to CH 1. 



f. Position the trace to graticule center. 



g. Switch the CH 1 AC-GND-DC switch to DC. 



h. CHECK— Trace shift is 0.1 division or less when the 
CH 1 AC-GND-DC switch is switched between GND and 
DC. 



3. Check AC-GND-DC Switches 

a. Connect a 20 millivolt standard amplitude signal 
from the calibration generator to the CH 1 input via a 
50 ohm BNC cable (unterminated). 



b. Position the bottom of the display to the center 
horizontal graticule line. 



c. Set the CH 1 AC-GND-DC switch to GND. 



d. CHECK— For no vertical deflection; trace is on the 
center horizontal graticule line. 



e. Set the CH 1 AC-GND-DC switch to AC. 



f. CHECK — Display is centered about the center 
horizontal graticule line. 



g. Move the test signal to CH 2. 



h. Set the VERT MODE switch to CH 2. 



i. Position the bottom of the display to the center 
horizontal graticule line. 



j. Set CH 2 INPUT COUPLING switch to GND. 



k. CHECK— Display for no vertical deflection; trace is 
at the center horizontal graticule line. 



!. Set the CH 2 INPUT COUPLING switch to AC. 

m, CHECK— Display is centered about the center 
horizontal graticule line. 

n. Remove the test setup. 

4. Check Alternate Mode 

a. Set: 

VERT MODE ALT 

A TRIGGER LEVEL Fully counterclockwise 

b. Position the 2 traces about 2 divisions apart. 

c. CHECK— Sweeps alternate at all settings of the A 
TIME/DIV switch except X-Y. 

5- Check Chop Mode 

a. Set: 

A TIME/DIV 1 (is 

VERT MODE CHOP 

AC-GND-DC (Both) GND 
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b. Position the 2 traces about 4 divisions apart. 



c. Adjust the A LEVEL control for a stable display. 



d. CHECK— Display for blanking of switching tran- 
sients between chopped segments. 



e. CHECK— Duration of each cycle is about 4 
divisions. 



7, Check/Adjust Vertical Output Centering and 
Beam Finder 

a. Set: 

VERT MODE CH 1 

CH 1 & CH 2 VOLTS/DIV 5 mV 
CHI & CH 2 AC-GND-DC GND 



b. Connect the dc voltmeter between TP322 and 
TP324. 



6. Adjust Output Amplifier Bias (1C version only) 

NOTE 

This adjustment affects position effect, aberrations, 
and rise time. This adjustment may be slightly misad- 
justed for optimum vertical performance. Severe 
misadjustment will result in loss of gain and in- 
creased aberrations. 

If performing a routine recaiibration, do not adjust at 
this time. Move to step 7 and complete the checks in 
Steps 7 through 25. If calibration requirements are 
met there is no need to readjust the bias. If position 
effect, aberrations and risetime requirements are 
met, then readjust the bias according to the 
procedure in the note after step 25. 



Recalibration Due to Replacement of Vertical 
Output IC. 

ADJUST As follows: 

a. Set: 



VERT MODE 
CH 1 VOLTS/DIV 
CH 1 AC-GND-DC 



CH 1 
0.2 V 
DC 



b. Connect the ieveled-sine wave generator to the 
CH 1 input via a 50 ohm BNC cable and 50 ohm BNC 
termination. 



c. Adjust the leveled sine-wave generator for a few 
divisions of display. 



d. ADJUST— Vertical Output Bias (R455) for max- 
imum display amplitude. 



e. Disconnect the test setup. 



c. Adjust the CH 1 POSITION control for 0 volt on the 
voltmeter. 



d. ADJUST— Vertical Output Centering 



R429 



(R4418) to position the trace to the center graticule fine. 



e. Remove the voltmeter lead connections. 



8. Check/Adjust Ch 1 Step Attenuator Balance 

a. Set the CH 1 VOLTS/DIV switch to 20 mV. 



b. Position the trace to the center horizontal graticule 
line. 



c, CHECK— Display for 0.2 division or less of trace 
shift between adjacent positions when rotating the CH 1 
VOLTS/DSV switch from 20 mV to 5 mV. 



d. ADJUST-CH 1 Step Atten Bai (R25) for minimum 
trace shift when rotating theCH 1 VOL'l S/DI V switch from 
20 mV to 5 mV. 



9. Check/Adjust Ch 1 Variable Volts/Division 
Balance 

a. Position the trace to the center horizontal graticule 
line. 



b. CHECK — Display for 1,0 division or less of trace 
shift when rotating the CH 1 VAR control through its 
range. 



c. CHECK— CH 1 UNCAL light comes on when the 
VAR control is out of the detent position. 



d. ADJUST — CH 1 Variable Balance (R120) for 
minimum trace shift when rotating the CH 1 VAR control 
through its range. 
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e. Return the CH 1 VAR control to the detent position. 



10. Check/Adjust Ch 2 Step Attenuator Balance 

a. Set: 

VERT MODE CH 2 

CH 2 VOLTS/D IV 20 mV 



b. Position the trace to the center horizontal graticule 
line. 



c. CHECK — Display for 0.2 division or less of trace 
shift between adjacent switch positions when rotating the 
CH 2 VOLTS/DIV switch from 20 mV to 5 mV. 



13. Check/ Adjust CH 2 Position Centering 

a. Connect the leveled sine-wave generatorto the Ch 2 
input via a 50 ohm BNC cable and a 50 ohm 8NC 
termination. 



b. Set: 

CH 2 INVERT 
CH 2 VOLTS/DSV 
CH 2 AC-GND-DC 
A TIM E/D IV 
INTENSITY 



Button out 
0.1 V 
DC 
1 ms 

as needed for a 
visible display 



c. Adjust the leveled sine-wave generator for 
4.8 divisions of a 50 kilohertz signal. 



d. ADJUST — CH 2 Step Atten 8a I (R75) for minimum 
trace shilt when rotating the CH 2 VOLTS/OIV switch from 
20 mV to 5 mV. 



d. Set the CH 2 VOLTS/DIV switch to 2G mV 
(24 divisions of display). 



11. Check/ Adjust Ch 2 Variable Vofts/Division 
Balance 

a, CHECK — Display for 1.0 division or less of trace 
shift when rotating the CH 2 VAR control through its 
range. 



b. CHECK— CH 2 UNCAL light comes on when the CH 
2 VAR control is out of the detent position. 



e. CHECK— Display can be positioned both above and 
below the center horizontal graticule line. 



f. ADJ UST — Sli ght readjustment of vertical output 
centering 




(R4418) can be made such that the 
display can be positioned an equal distance both above 
and below the center horizontal graticule line. 



c. ADJUST— CH 2 Variable Balance (R220) for 
minimum trace shift when rotating the CH 2 VAR control 
through its range. 



d. Return the VAR control to the detent position. 



12. Check/Adjust Ch 2 Invert Balance 

a. Position the trace to the center horizontal graticule 
line. 



b. Push the INVERT button. 



c. CHECK— 2 divisions or less of trace shift between 
INVERT in and INVERT out. 



d. ADJUST — Invert Balance (R215) for minimum trace 
shift between INVERT in and INVERT out. 

e. INTERACTION— CH 2 Variable Volts/Division 
balance. 



14. Check/Adjust CH 1 Position Centering 

a. Move the leveled sine-wave generator signal to the 
CH 1 input. 



b. Set: 

CH 1 AC-GND-DC DC 

CHI VOLTS/DIV 20 mV 

VERT MODE CH 1 



c. CHECK— Display can be positioned both above and 
below the center horizontal graticule line. 



d. ADJUST — CH 1 Position Centering { R 1 1S) so the 
display can be positioned an equal distance both above 
and below the center horizontal graticule line, 



e. INTERACTION— CH 1 VAR VOLTS/DIV balance 
(R120). 
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15. Check Beam Finder Operation 

a. Hush the BEAM FINDER button and hofd it in 
throughout checks b through d. 



g. Remove the XI 0 probes from TP322 and TP324. 

h. CHECK — 465 crt display for 4 divisions of deflec- 
tion. 



b. CHECK — Display remains visible regardless of the 
settings of the CH 1 POSITION and the HORIZONTAL 
POSITION controls. 



i. ADJUST— Vertical Output Gain (R4466) 
for 4 divisions of display. 




c. CHECK — Display intensity is not affected when the 
setting of the INTENSITY control is changed. 



j. CHECK— Accuracy of all CH t VOLTS/DiV ranges 
according to Table 6-5. 



d. Position the trace to the center horizontal graticule 
line. Set the HORIZONTAL POSITION control and the 
INTENSITY control to midrange. 



e. Release the BEAM FINDER button and CHECK — 
Trace remains visible on the screen, 



16, Check/Ad)ust Ch 1 and Vertical Output Gain 

a, Set; 

VERT MODE CH I 

CHI & CH 2 AC-GND-DC DC 
CHI & CH 2 VOLTS/DIV 5 mV 

b. Connect a 20 millivolt standard amplitude signal 
from the calibration generator to the CH 1 input via a 50 
ohm unterminated BNC cable. 



c. Connect two XI 0 probes from the test oscilloscope 
to TP322 and TP324 on the 465 Preamp board. 



d. Set test oscilloscope: 

VERT MODE ADD 

CH 2 INVERT Inverted 

CH 1 & CH 2 VOLTS/DIV 50 mV 



e. CHECK— Test oscilloscope for a 200 millivolt (peak 
to peak) signal between TP322 and TP324. 



NOTE 

This is a nominal value and may vary 10 % or more 
from instrument to instrument. 



f. ADJUST— CH t Gain (R1 18) for a 200 millivolt (peak 
to peak) signal between TP322 and TP324. 



TABLE 6-5 

VERTICAL DEFLECTION FACTOR ACCURACY 



VOLTS/DfV 
Switch Setting 


Standard Amplitude 
Output 


Vertical Deflection 
in Divisions 


5 m 


20 mV 


3.88 


to 


4.12 


10 m 


50 mV 


4.85 


to 


5,15 


20 m 


0.1 V 


4.85 


to 


5.15 


50 m 


0 2 V 


3,88 


to 


4.12 


.1 


0.5 V 


4.85 


to 


5.15 


.2 


1 V 


4.85 


to 


5.15 


.5 


2 V 


3.88 


to 


4.12 


1 


5 V 


4.85 


to 


5.15 


2 


10 V 


4,85 


to 


5.15 


5 


20 V 


3.88 


to 


4.12 



17. Check/Ad)ust Ch 2 Gain 

a. Set the VERT MODE switch to CH 2. 



b. Adjust the calibration generator for a 20 millivolt 
output and move this signal to the CH 2 input 



c. CHECK— Display for 4 divisions of deflection. 



d. ADJUST— CH 2 Gain (R218) for 4 divisions of 
deflection. 



e. CHECK— Accuracy of all CH 2 VOLTS/DIV ranges 
according to Table 6-5. 



18. Check Ch 1 & Ch 2 Variable Volts/Division 
Range 

a. Set; 

CH 1 & CH 2 VOLTS/DIV 10 mV 

Calibration generator 

output 50 mV 
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b. Rotate the Ch 2 VAR control fully counterclockwise. 



c. CHECK — Display reduces to less than 2 divisions. 



d. Move the test signal to the CH 1 input connector. 



e. Set the VERT MODE switch to CH 1. 



f. Rotate the Ch 1 VAR control fully counterclockwise. 



g. CHECK — Display reduces to less than 2 divisions. 



h. Return the VAR controls to the detent positions. 



19. Check Add Mode 

a. Connect the calibration generator to both CH 1 & 
CH 2 via a dual input coupler and adjust for a 10 millivolt 
output. 

b. Set: 

VERT MODE ADD 

CH 1 & CH 2 VOLTS/D1V 5 mV 

c. CHECK — Display for 3.88 to 4.12 divisions of 
deflection, 

20. Check Compression and Expansion 

a. Set: 

CH 2 AC-GND-DC GND 

VERT MODE CH 1 

b. Adjust the calibration generator for a 20 millivolt 
output. 



c. Adjust the CH 1 VAR control forexactly 2 divisions 
of deflection centered about the center horizontal 
graticule tine. 



d. Position the top of the display to the top graticule 
line. 



e. CHECK— Display for 0.1 division or Jess of com- 
pression or expansion. 



f. Position the bottom of the display to the bottom 

graticule line. 

¥ 



g. CHECK — Display for 0.1 division or less of com- 
pression or expansion. 



h. Set the CH 1 VAR control to the detent position, 



i. Disconnect the test setup. 



21. Cbeck/Adjust Vertical Output Low Frequency 
Compensation 



a. Set: 

A TIME/'DIV 0.2 ms 

CH 1 & CH 2 AC-GND-DC DC 
VERT MODE CH 1 



b. Connect the fast-rise + output of the Square-wave 
Generator to the CH 1 input via a GR-to-BNC adapter, 50 
ohm 8NC cable, X10 BNC attenuator, and a 50 ohm BNC 
termination. 



c. Adjust the square-wave generator to maintain a 
5 division display throughout this step. 



d. Adjust the square-wave generator for a 1 kilohertz 
signal. 



e, CHECK — Display for a fiat-top waveform with 3% 
{0.15 division) or less overshoot or roll off. 



f. ADJUST— ||1424j (1C version only) for the best 
flat -top waveform. 

g. Set: 

ATIME/DIV 20 ps 

h. Adjust the square-wave generator for a 10 kilohertz 
signal. 



REV. A, JUNE, 1975 
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i. CHECK — Display for a flat-top waveform with 3% 
(0.15 division) or less overshoot or rolloff. 

j. ADJUST— R4425 MR434 j| for the best flat-top 
waveform. 



k. Set the A TIME/D IV switch to 2 y s. 



l. Adjust the square-wave generator for a 100 kilohertz 
signal. 

m. CHECK — Display tor a flat-top waveform with 3% 
(0.t5 division) or less overshoot or rolloff. 

n. ADJUST— R4427 j|R433^^p for the best flat- 
top waveform. 



o. INTERACTION — Between all vertical Output Low 
Frequency adjustments. 

22. Check/Adjust Ch 1 Volts/Division 
Compensation 

a. Add a 20 picofarad normalizer to the test setup 
between the 50 ohm BNC termination and the CH 1 input. 



b. Move the testsetupfrom th e fas t-rise + output to the 
high-amplitude output of the square-wave generator and 
adjust the generator for a 1 kilohertz signal. 

c. Adjust the square-wave generator amplitude fora 
5 division display. Add or remove attenuators as 
necessary to maintain a 5 division display throughout this 
step. 



d. CHECK— Display fora flat-top waveform with 3% or 
less overshoot or ro!l-off on the leading edge. 



e. ADJUST— Cl with the low-capacitance screwdriver 
for the best flat-top wavetorm. 



NOTE 

if Cl does not have sufficient range C2 can be 
removed or replaced with a 2 picofarad capacitor. 
The nominal value is 1 picofarad. 



f. Set the CH 1 VOLTS/DIV switch to 50 mV. 



g. CHECK— Display for a fiat-top waveform with 3%, 
or loss, overshoot or roli-off on the leading edge. 



h. ADJUST— Channel 1 Cl 3 tor the best flat-top 
waveform, and Channel 1 Cl 2 for the best front corner 
with the low-capacitance screwdriver. 

i. CAL AID— Remove the 20 picofarad normalizer 
when adjusting or checking the front corner response. 



j. INTERACTION- Between Channel 1's C13 and Cl 2. 
Readjust both for total optimum response. 



k. Set the CH 1 VOLTS/DIV switch to 0.5 V. 



i. CHECK— Display for a flat-top waveform with 3% or 
less overshoot or roll-off on the leading edge. 



m. ADJUST— Channel 1 C11 for the best fiat-top 
waveform, and Channel 1 CIO for the best front corner. 



n. Set the CH 1 VOLTS/DIV switch to 5 V. It may be 
necessary to remove the 50 ohm termination to get 
5 divisions of dispiay at 5 vo its/division. 



o. CHECK — Dispiay for a flat-top waveform with 3% or 
less overshoot or roll-off on the leading edge. 

23. Check/Adjust Ch 2 Volts/Division 
Compensation 

a. Set the VERT MODE switch to CH 2. 

b. Connect the test setup to the CH 2 input. 

c. Adjust the square-wave generator for a 5 division 
display. Add or remove attenuators as necessary to 
maintain a 5 division display. 



d, CHECK— Display for a fiat-top waveform with 3% or 
less overshoot or roil-off on the leading edge. 



e. ADJUST— C51 with the low-capacitance screw- 
driver for the best flat-top waveform. 

NOTE 

If C51 does not have sufficient range, CS2 can be 
removed or replaced with a 2 picofarad capacitor. 
The nominal value is 1 picofarad. 
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f, Set the CH 2 VOLTS/DIV switch to 50 mV. 



g. CHECK— Display fora flat-top waveform with 3% or 
less overshoot or roll-off on the leading edge. 



h. ADJUST— Channel 2 C13 for the best flat-top 
waveform, and Channel 2 Cl 2 for the best front corner 
with the low-capacitance screwdriver, 

i. CAL AID— Remove the 20 picofarad normalizer 
when adjusting or checking the front corner response. 

j. INTERACTION — Between Channel 2'$C13and 012, 
Readjust both tor totai optimum response. 



k. Set the CH 2 VOlTS/DfV switch to 0.5 V. 



I. CHECK— Display for a flat-top waveform with 3% or 
less overshoot or roll -off on the leading edge. 



m. ADJUST — Channel 2 C11 for the best flat-top 
waveform, and Channel 2 CIO for the best front corner 
with the low-capacitance screwdriver. 



n. INTERACTION— Between Channel 2*s C 1 1 and 
CIO. Readjust both for optimum response. 



o. Set the CH 2 VOLTS/DIV switch to 5 V. It may be 
necessary to remove the 50 ohm BNC termination to get 
5 divisions of display at 5 volts/division. 



p. CHECK — Display fora fiat-top waveform with 3% or 
less overshoot or rotl-off on the leading edge. 



q. Disconnect the test setup- 



24. Check/Adjust Ch 2 and Vertical Output High 
Frequency Compensation 

a. Set: 

CH 1 & CH 2 VOLTS/DIV 5 mV 

A TIME/DIV 0.05 

b. Connect the fast rise, positive output of the square- 
wave generator to the CH 2 input via a GR to BNC adapter, 
50 ohm BNC cable, X10 BNC Attenuator and 50 ohm BNC 
termination. 



NOTE 

Steps 24 through 29 are adjustment related. Perform 
all the checks in each of these steps before making 
any adjustments ( unless calibration is being per- 
formed after repair or replacement of vertical com- 
ponents). 



c. Adjust the square-wave generator for a 5 division 
display of a 100 kilohertz signal. Add or remove 
attenuators as needed to maintain a 5 division display 
throughout this step. 

d. CHECK— Display for a flat-top waveform with 
aberrations of 3% peak-to-peak or less {0.15 division 
peak-to-peak for a 5 division display). 

e. CHECK — Display for a risetime of 3.5 nanoseconds 
or less. 



f. ADJUST— C77, C83, C205, R205, C249 and R249 on 
the Preamp board. Also C4428, R4438, C4422, R4422 on 
the discrete Vertical Output board. 



Also C403.C442, R442 and C443 on the tC Vertical 
Output board. 



Adjust for the best fiat-top display with aberrations of 
3% peak-to-peak or less and a risetime of 
3.5 nanoseconds or less. 



g. Move the test setup to the fast rise, negative output 
of the square-wave generator. 



h. Set the A TRIGGER SLOPE switch to 



i. CHECK— Display for a flat-bottom waveform with 
aberrations of 5% peak-to-peak or iess. (0.25 division 
peak-to-peak for a 5 division display.) 



25. Check Ch 2 Position Effect 

a. Position the bottom of the display to the top 
horizontal graticuie line. 

b. CHECK — Display for a fiat-bottom waveform with 
aberrations of 7% peak-to-peak or less {0.35 division with 
a 5 division display). 

c. Position the bottom of the display to the bottom 
horizontal graticule line. 
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d. CHECK— Display for a flat-bottom waveform with 
aberrations of 7% peak-to-peak or less {0.35 division with 
a 5 division display). 

e. Move the test setup to the Fast rise, positive output 
of the square-wave generator. 

f. Set the A TRIGGER SLOPE switch to +. 

g. Position the top of the display to the top horizontal 
graticule line, 

h. CHECK— Display for a flat-top waveform with 
aberrations of 5% peak-to-peak or less (0 25 division with 
a 5 division display. 

i. Position the top of the display to the bottom 
horizontal graticule line. 

j. CHECK— Display for a flat-top waveform with 
aberrations of 5% peak-to-peak or less (0.25 division with 
a 5 division display). 



NOTE 

It you have trouble with position effect and aberrations, 
then readjustment of the Vertical Output Bias (R455) 
could help. Readjust as follows: 

Set the VOLTS/DI V switch to 5 mV. Adjust the 
SQuare-wave generator for 5 divisions of T dis- 
play. Move the top of the display from the top to 
the bottom of the graticule area while adjusting 
the Vertical Output Bias (R455). Adjust R455 tor 
minimum observable change in the flat-top 
aberrations when moving the display from the top 
to the bottom of the graticule area. 

INTERACTIONS: 

Vertical Centering (steps 7 , 13 and 14). 

Vertical Output Gain (step 161). 

Compression and Expansion (step 20). 

Vertical Output Low Frequency Compensation (step 
21 ). 

After readjustment for interactions , readjust according 
to step 24i and repeat the checks in the remainder of 
step 24 and step 25. 



26. Check/Adfust Ch 2 10 mV and 20 mV High 
Frequency Compensation 

a. Set the CH 2 VOLTS/D IV switch to 10 mV. 



b. Adjust the square-wave generator for 5 divisions of 
display. 



c. CHECK— Display for a fiat-top waveform with 
aberrations of 3% peak-to-peak or less. (0.15 division with 
a 5 division display). 



d. CHECK— Display fora risetime of 3.5 nanoseconds 
or less. 



e. ADJUST— R97 and C97 for the best flat-top 
waveform with 3% peak-to-peak or !es$ aberrations and a 
risetime of 3.5 nanoseconds or less. 



f. Set the CH 2 VOLTS/D IV switch to 20 mV. 



g. Adjust the square-wave generator for a 5 division 
display. 

h. CHECK — Display for a flat-top waveform with 
aberrations of 3% peak-to-peak or less (0.15 division with 
a 5 division display). 



i. CHECK— Display tor a risetime of 3.5 nanoseconds 
or iess. 



j. ADJUST — R98 and C98 for the best flat-top 
waveform with 3% peak-to-peak or less aberrations and a 
risetime of 3,5 nanoseconds or less. 



27. Check/ Ad just Ch 1 High Frequency 
Compensation 

a. Set the VERT MODE switch to CH 1. 



b. Move the test setup from CH 2 to CH 1. 

c. Adjust the square-wave generator for 5 divisions of 
display. 

d. CHECK— Display for a flat-top waveform with 
aberrations of 3% peak-to-peak or less (0.15 division with 
a 5 division display). 

e. CHECK — Display for a risetime of 3.5 nanoseconds 
or less. 
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f, ADJUST— C27, C33, C105, R105, C122, R122, C149 
and R1 49 for the best flat-top waveform with aberrations of 
3% peak-to-peak or iess and a risetime of 
3.5 nanoseconds or iess. 



g. Move the test setup to the fast rise, negative output 
of the square-wave generator. 



h. Set the A TRIGGER SLOPE switch to 



i. CHECK— Display for a flat-bottom waveform with 
aberrations of 5% peak-to-peak or less (0.25 division with 
a 5 division display). 



28. Check Ch 1 Position Effect 

a. Position the bottom of the display to the top 
horizontal graticule line. 



b. CHECK— Display for a flat-bottom waveform with 
aberrations of 7% peak-to-peak or less {0 35 division with 
a 5 division dispiay). 



c. Position the bottom of the display to the bottom 
horizontal graticule line. 



d. CHECK — Display for a fiat-bottom waveform with 
aberrations of 7% peak-to-peak or less (0.35 division with 
a 5 division display). 



e. Move the test setup to the Fast rise, positive output 
of the square-wave generator. 



f. Set the A TRIGGER SLOPE switch to +. 



g. Position the top of the display to the top horizontal 
graticule line. 

h. CHECK— Dispiay for a flat-top waveform with 
aberrations of 5% peak-to-peak or less (0.25 division with 
a 5 division display). 



i. Position the top of the display to the bottom 
horizontal graticule line. 



j. CHECK— Display for a fiat-top waveform with 
aberrations of 5% peak-to-peak or iess (0.25 division with 
a 5 division display). 



29, Check/Adjust Ch 1 10 mV arid 20 mV High 
Frequency Compensation 

a. Set the CH 1 VOLTS/DIV swtich to 10 mV. 



b. Adjust the square-wave generator for 5 divisions of 
display. 



c. CHECK — Display for a flat-top waveform with 
aberrations of 3% peak-to-peak or less (0.15 division with 
a 5 division display). 



d. CHECK— Display for a risetime of 3.5 nanoseconds 
or less. 



e. ADJUST — R47 and C47 for the best flat-top 
waveform with 3% peak-to-peak or less aberrations and a 
risetime of 3.5 nanoseconds or less. 



f. Set the CH 1 VOLTS/DIV switch to 20 mV. 



g. Adjust the square-wave generator for 5 divisions of 
display. 



h. CHECK — Display for a flat-top waveform with 
aberrations of 3% peak-to-peak or less (0.15 division with 
a 5 division display). 

i. CHECK — Dispiay for a risetime of 3.5 nanoseconds 
or less. 



j. ADJUST— R48 and C48 for the best flat-top 
waveform with 3% peak-to-peak or (ess aberrations and a 
risetime of 3,5 nanoseconds or less. 



k. Remove the test setup. 

30. Check Bandwidth 

a. Set: 

A TIME/DIV About 5 ps 

A TRIGGER LEVEL Fully clockwise (un- 

triggered display) 
CHI & CH 2 VOLTS/DIV 5 mV 



b. Connect the leveied sine-wave generator to the CH 
1 input via a 50 ohm BNC cable, XI 0 BNC attenuator and a 
50 ohm BNC termination. 
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c. Adjust the sine-wave generator for a 5 division 
display of a reference signal of about 50 kilohertz. 

d. Set the generator to 100 megahertz. Do not change 
the generator amplitude adjustment, 

e. CHECK— Display amplitude is 3.5 divisions or 
more. 

f. Repeat steps c through e for ail CH 1 VOLTS/DIV 
ranges from 10 mV to 2 V, 

g. Set: 

VERT MODE CH 2 

CH 2 VOLTS/DIV 5 mV 

h. Move the test setup to the CH 2 input. 

i. Repeat steps c through e for all CH 2 VOLTS/DIV 
ranges from 5 mV to 2 V. 

31. Check Cascaded Gain and Bandwidth 

a. Set: 

CHI & CH 2 VOLTS/D fV 5 mV 

A TIME/D IV 1ms 

b. Connect the CH 1 VERT SIGNAL OUT (on the rear 
panel) to the CH 2 input connector via a 50 ohm BNC cable 
and a 50 ohm BNC termination. 



c. Connect a 5 millivolt standard amplitude signal 
from the calibration generator to the CH 1 input via a 50 
ohm unterrninated BNC cable. 

d. CHECK— Display for at least 5 divisions ot deflec- 
tion. 

e. Remove the standard amplitude signal from the CH 
1 input. 

f. Connect the output of the leveled sine-wave 
generator to the CH 1 input via a GR-to-BNC adapter, 50 
ohm BNC cable, XiO BNC attenuator, and a 50 ohm BNC 
termination. 



g. Adjust the leveled sine-wave generator for a 
5 division display of a 50 kilohertz reference signal. 



h. Adjust the leveled sine-wave generator for 
50 megahertz. Do not change the generator amplitude 
adjustment. 

i. CHECK— Display foran amplitudeof3. 5 divisionsor 
greater. 

j. Disconnect the test setup, 

32. Check Channel Isolation 

a. Set: 

CH 2 VOLTS/DIV 0.2 V 

CH 1 AC-GND-DC GND 

b. Connect the leveled sine-wave generator to the CH 
2 input via a 50 ohm BNC cable and a 50 ohm BNC 
termination. 



c. Adjust the leveled sine-wave generator for a 
2 division display of a 25 megahertz signal. 

d. Set: 

CH 1 & CH 2 VOLTS/DIV 20 mV {20 divisions 

of display in CH 2) 

VERT MODE CH 1 



e. CHECK— Display for no more than 0.2 division ot 
deflection (100:1 ratio). 

f. Move the CH 2 input test setup to the CH 1 input, 

g. Set: 

CH 2 AC-GND-DC GND 

CH 1 AC-GND-DC DC 

h. CHECK— Display for no more than 0.2 division of 
deflection. 



33. Check Common-Mode Rejection Ratio 

a. Set: 

CH 1 & CH 2 VOLTS/DIV 5 mV 

CH 1 & CH 2 AC-GND-DC DC 

VERT MODE CH 1 

CH 2 INVERT Inverted (pushed in) 
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b. Connect a 20 megahertz signal from the ieveled 
sine- wave generator to the CH 1 and CH 2 inputs via a 50 
ohm BNC cable, X10 BNC attenuator, 50 ohm BNC 
termination and duaMnput coupler. 



c. Set the generator for a 6 division display. 



d. Set the VERT MODE switch to ADD. 



e. CHECK— Display is 0.6 division or less (indicates 
cmrr of at least 10:1 at 20 megahertz}. 



f. Proceed to step i if CHECK meets requirement. 



g. Set VERT MODE switch to CH 1. 



h. Set the generator for a 6 division display of a 
50 kilohertz reference signal. 



i. Set the VERT MODE switch to ADD. 



j. ADJUST— CH 2 Gain (R192) for minimum display 
(best cmrr). 
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k. Set the generator for 20 megahertz output frequen- 
cy. 

CHECK— Display is 0.6 division or less (indicates cmrr 
of at least 10:1 at 20 megahertz). 

i. Set the CH 2 INVERT switch to normal (button out). 

34. Check Bandwidth Limit Operation 

a. Set: 

20 MHz 8W (PULL) Puli out (shows yellow) 

CH 1 AC-GND-DC DC 

VERT MODE CH 1 

b. Adjust the leveled sine-wave generator for 
6 divisions of a 50 kilohertz reference signal. 

c. increase the generator output frequency until the 
display amplitude is 4.2 divisions. 



d. CHECK— Generator output frequency is between 
16 and 24 megahertz. 



e. Disconnect the test setup. 
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TRIGGERS 



Equipment Required 

1. Leveled Sine-wave Generator 

2. Low-frequency Generator 

3. Time Mark Generator 

4. Calibration Generator 

5. 50 ohm Signal Pickoff Unit (Type CT-3) 

6. XI 0 Probe 

7. 42 Inch BNC Cable (2 required) 



8. GR to BNC Female Adapter 

9. X10 BNC Attenuator 

10. 50 ohm BNC Termination {2 required) 

11. Ouai-input Coupler (2 required) 

12. BNC T Connector 

13. 18-Inch, 50 ohm BNC Cable (2 required) 

14. Female to Female BNC Adapter 

15. 3 Inch slotted Screwdriver 



See ADJUSTMENT LOCATIONS 2 
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in the Diagrams section lor ad- 



465 Control Settings ("indicates Change From 
the Previous Step) 

Regulating Range Selector Medium 
Line Voltage Selector 115 V 

POWER ON 

CRT Controls 

INTENSITY As desired 

FOCUS Best focused display 

SCALE ILLUM As desired 



Sweep Controls 



HORIZ DISPLAY 

DELAY TIME POSITION 

*A TIME/DIV 

*B TIME/DIV 

VAR TIME/DIV 

X10 MAG 

POSITION 

FINE 

A TRIG HOLDOFF 



A 

Fully counterclockwise 
*0.05 ps 
*0.05 jas 

Calibrated detent 
Off {button out) 
Midrange 
Midrange 
NORM 



Vertical Controls 
(both channels if applicable) 



*10 mV 

Calibrated detent 
Midrange 



* VOLTS/D IV 
VAR 

POSITION 
AG-GND-DC 
VERT MODE 
INVERT 

*20 MHz BW (Pull) 



DC 
CH 1 

Off (Button out) 
*Off (No yellow 
showing) 



Triggering Controls 
(both A and B it applicable) 



LEVEL 

SLOPE 
COUPLING 
SOURCE 
TRIG MODE 



Adjust as needed for 
a stable display 

+ 

AC 

NORM 

AUTO 



1. Check/Adjust A Trigger Sensitivity and 
Triggered Lamp 

a. Connect a 25 megahertz signal from the leveled 
sine-wave generator to the A and B external trigger inputs 
via CT-3 through output, GR to BNC female adapter, 50 
ohm BNC Cable, X10 BNC Attenuator, 50 ohm BNC 
termination and a dual input coupler. 



b. Connect CT-3 Sig Out 10% signal to CH 1 and CH 2 
inputs via a 50 ohm BNC cable, 50 ohm BNC termination 
and a dual input coupler. 



c. Adjust the leveled sine-wave generator for 
3 divisions of display. 

d. Set the CH 1 VOLTS/D1V switch to 0.1 V 
(0.3 division of display). 
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e. CHECK — A stable display can be obtained by 
rotating the A TRIGGER LEVEL control in both 4- and — 
slopes. 



p. Repeat steps j through o until a stable display can be 
obtained on 0,25 division of display, but not on 
0.2 division of display {in the 4- slope only}. 



CHECK TRIG lamp is on when the display is stable, q. Repeat the CHECKS in steps c through h. 



f. Set the CH 1 VOLTS/D iV switch to 5 mV and adjust 
the leveled sine wave generator for 2 divisions of display. 



g. Set the CH 1 VOLTS/DIV switch to 0.1 V 
{0.1 division of display). 



h. CHECK— Stable display cannot be obtained by 
rotating the A TRIGGER LEVEL control in both + and — 
slopes. Return the A Slope control to +. 



2. Check/Adjust B Trigger Sensitivity 

a. Set: 



HORIZ DISPLAY 
CH 1 VOLTS/DIV 
A TRIGGER LEVEL 
B TRIGGER LEVEL 



b. Adjust the leveled 
3 divisions of display. 



B DLY’D 
10 mV 

Fully clockwise 

As needed for a stable display 

sine-wave generator for 



i. If the CHECKS in steps c through h meet the 

requirements, move on to step 2. if not, make the following c. Set the CH 1 VOLTS/DIV switch to 0.1V 

ADJUSTMENTS. (0,3 division of display). 



j. Set the CHI VOLTS/DIV switch to 10 mV and adjust 
the leveled sine-wave generator for 2.5 divisions of dis- 
piay. 



k. Set the CH 1 VOLTS/DIV switch to 0.1 V 
(0.25 division of display). 



l. ADJUST— A Trigger Sensitivity (R655) so the dis- 
play can just be triggered by rotating the A TRIGGER 
LEVEL control {Adjust with A Slope +). 

m. Set the CH 1 VOLTS/D!V switch to 10 mV and 
adjust the leveled sine-wave generator for 2 divisions of 
display 



n. Set the CH 1 VOLTS/DIV switch to 0.1 V 
(0.2 division of display). 



d. CHECK — Stable display can be obtained by 
rotating the B TRIGGER LEVEL control in both + and — 
slopes. 



e. Set the CH 1 VOLTS/D IV switch to 5 mV and adjust 
the sine-wave generator for 2 divisions of display. 



f. Set the CH 1 VOLTS/DIV switch to 0.1 V(0.1 division 
of display). 



g. CHECK — Stable display cannot be obtained by 
rotating the B TRIGGER LEVEL control in both + and — 
slopes. Return B SLOPE control to +. 



h. If the CHECKS in steps b through g meet the 
requirements, move on to step 3. If not, make the following 
ADJUSTMENTS. 



o. CHECK — Stable display cannot be obtained by 
adjusting the A TRIGGER LEVEL control in + slope only 
(- slope is generally slightly more sensitive). 



If a stable display can be obtained, then the trigger is 
too sensitive. 



READJUST — A Trigger Sensitivity slightly so that the 
display will just barely not trigger by adjusting the A 
TRIGGER LEVEL control (in + slope only). 



i. Set the CHI VOLTS/DiV switch to 10 mV and adjust 
the leveled sine-wave generator for 2.5 divisions of dis- 
play. 



j. Set the CH 1 VOLTS/DIV switch to 0.1 V 
(0.25 division of display). 



k. ADJUST— B Trigger Sensitivity (R555) so the dis- 
play can be just triggered by adjusting the B TRIGGER 
LEVEL control. (Adjust with B SLOPE in +). 
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i. Set the CH 1 VOLTS/DiV switch to 10 mV and adjust 
the leveled sinewave generator for 2 divisions of display* 



m. Set the CH 1 VOLTS/DIV switch to 0.1 V 
(0.2 division of display). 



n. CHECK — Stable display cannot be obtained by 
adjusting the B TRIGGER LEVEL control in + slopeoniy. 

if a stable display can be obtained, then the trigger is 
too sensitive. 



CHECK— Display begins at about the same vertical 
point, within 1 division of graticule center, in both + and 
slopes 

f. ADJUST— B Siope Center (R545) for the display to 
start at the same vertical point on the sine-wave (not 
necessarily the center horizontal graticule iine). Return 
slope to +. 



g. ADJUST — B Levs! Center (R535) to move the 
starting point of the display to the center horizontal 
graticule line, 



READJUST— B trigger Sensitivity (R555) so that the 
display wiil just barely not trigger by adjusting the B 
TRIGGER LEVEL control in + siope oniy. 



o. Repeat steps i through n until a stable display can be 
obtained on 0.25 division of display but noton 0.2 division 
of display (in + siope oniy). 



4. Check/ Ad just A Trigger Slope and Level 
Centering 

a. Set: 

HOR1Z MODE A 

A TRIG LEVEL 0 



p. Repeat CHECKS in steps c through g. 



3. Check/Adjust B Trigger Slope and Level 
Centering 

a. Set: 



B TRIGGER SOURCE 
A & 8 TIME/DIV 
B TRiG LEVEL 
CH 1 VOLTS/DIV 
CH 1 AC-GND-DC 



STARTS AFTER DELAY 
10 ps 
0 

10 mV 
GND 



NOTE 

The A TRIGGER LEVEL control must remain at 0 
throughout step 4. 



b. Switch the A TRIGGER SLOPE switch between + 
and — . 



c. CHECK— Display begins at about the same vertical 
point, within 1 division of graticule center, in both + and — 
slopes. 



NOTE 

The B TRIGGER LEVEL control must remain at 0 
throughout step 3, 



d. ADJUST— A Siope Center (R645) for the display to 
start at the same vertical point on the sine-wave (not 
necessarily the graticule center) in both + and — slopes. 
Return A SLOPE to +. 



b. Position the trace to the center horizontal graticule 
line. 

c. Set: 

CH 1 AC-GND-DC DC 

B TRIGGER SOURCE NORM 

d. Adjust the leveled sine-wave generator for about 
4 divisions of display of a 50 kilohertz signal. 

e. Switch the B TRIGGER SLOPE switch between + 
and — . 



e. ADJUST— A Level Center (R635) to move the 
starting point of the display to the center horizontal 
graticuie line. 

5. Check/Adjust A Trigger DC Levels 

a. Set the A COUPLING switch to DC. 

NOTE 

The A TRIGGER LEVEL control must remain at 0 
throughout step 5. 
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b. CHECK— Start of the display is within 1 division of 
the center horizontal graticule line in both 4- and — slopes. 
Return A SLOPE to +, 



c. ADJUST — Normal Trigger DC Balance (R340) to 
move the starting point of the display to the center 
horizontal graticule line. 



d. INTERACTION — A + B LEVEL centering (R635 and 
R535). 



e. Set the A SOURCE switch to CH 1. 



f. CHECK— Start of the display is within 1 division of 
the center horizontal graticule line in both + and - slopes. 
Return A SLOPE to +. 



g. ADJUST— CH 1 T rigger DC Balance f R 1 55) to move 
the starting point of the display to the center horizontal 
graticule line. 

h. Set the A SOURCE switch to CH 2. 

i. CHECK — Start of the display is within 1 division of 
the center horizontal graticule line in both T and - slopes. 
Return A SLOPE to +. 



j. ADJUST CH 2 Trigger DC Balance (R255) to move 
the starting point of the display to the center horizontal 
graticule line. 



6. Check B Trigger DC Levels 

a. Set: 



HORIZ DISPLAY 
A TRIG LEVEL 
B TRIG LEVEL 
B COUPLING 
B SOURCE 



B DLY’D 
Fully clockwise 
0 

DC 

NORM 



NOTE 



The B TRIGGER LEVEL control must remain at 0 
during step 6. 



b. CHECK— Start of the display ts within 1 division of 
the center horizontal graticule line for the following B 
SOURCE switch positions: 



7. Check B Internal 25 Megahertz Triggering 

a. Set: 

A & B TRIGGER COUPLINGAC 



CH 1 VOLTS/OIV 10 mV 

CH 2 VOLTS/D! V 0.1 V 

A TIME/DiV 0.2 /uS 

B TIME/DIV 0.05 jus 

A & B SOURCE NORM 



b. Adjust the leveled sine-wave generator for 
3 divisions (30 millivolts) of a 25 megahertz display. 



c. Set the CH 1 VOLTS/DIV switch to 0.1 V 
(0.3 division of display). 



d. Adjust the B LEVEL control as needed for a stable 
display. 



e, CHECK— For a stable display, with both + and — 
slopes for these modes: 



B TRIGGER 



SOURCE 



COUPLING 



NORM 
CH 1 
CH 2 



AC ,D C 
DC, AC 
AC, DC 



f. Set: 

CH 1 VOLTS/DIV 10 mV 

B TRIGGER COUPLING LF REJ 



g. Adjust the leveled sine-wave generator for 
5 divisions (50 millivolts) of a 25 megahertz display. 



h. Set the CH 1 VOLTS/DIV switch to .1 V (0.5 division 
of display). 



i. Adjust B LEVEL control as needed for a stable 
display. 



j. CHECK — For a stable display, with both + and — 
slopes for these modes: 



B TRIGGER SOURCE 

CH 2 
CH 1 
NORM 



NORM 
CH 1 
CH 2 
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k. Set the B TRIGGER COUPLING switch to HF REJ. j. CHECK— Stable display, with both + and — slopes 

for these modes: 



I. CHECK — No stable display for these modes: 



B TRIGGER SOURCE 

NORM 
CH 1 
CM 2 



A TRIGGER SOURCE 

CH 2 
CH 1 
NORM 



k. Set the A TRIGGER COUPLING switch to HF REJ. 



8. Check A Internal 25 Megahertz Triggering 

a. Set: 



HORIZ DISPLAY 
A TIME/DIV 
A TRIG LEVEL 

CH 1 VOLTS/D IV 



A 

.05 jjt s 

As needed for a stable 

display 

10 mV 



I. CHECK— No stable display for these modes: 



A TRIGGER SOURCE 

NORM 
CH 1 
OH 2 



b. Adjust the leveled sine-wave generator for 
3 divisions {30 millivolts) of a 25 megahertz display. 



c. Set the CH 1 VOLTS/DIV switch to .1 V (0.3 division 
of display). 



d. Adjust the A LEVEL control as needed for a stable 
display. 



e. CHECK — For a stable display, with both + and 
slopes for these modes: 

A TRIGGER 



SOURCE 



COUPLING 



NORM 
CH 1 
CH 2 



AC, DC 
DC, AC 
AC, DC 



3. Check A External 25 Megahertz Triggering 

a. Set: 

CH 1 & CH 2 VOLTS/DIV 10 mV 
A & B TRIGGER 
COUPLING AC 

A & B TRIGGER SOURCE EXT 



b. Adjust the leveled sine-wave generator to maintain 
5 divisions of display throughout Steps 9 and 10. Adjust 
the A LEVEL control as needed for a stable display. 



CHECK— Fora stable display, with both + and -slopes 
for these modes: 



A TRIGGER COUPLING 

AC. DC 



f. Set: 

CH 1 VOLTS/DIV 10 mV 

A TRIGGER COUPLING LF REJ 



c. Set: 

CH 1 VOLTS/DIV 20 mV 

A TRIGGER COUPLING LF REJ 



g. Adjust the leveled sine-wave generator for 
5 divisions (50 millivolts) of a 25 megahertz display. 



h. Set the CH 1 VOLTS/DIV switch to .1 V <0.5 division 
of display). 

i. Adjust the A LEVEL control as needed for a stable 
display. 



d. Adjust the leveled sine-wave generator for 
5 divisions (100 millivolts) of a 25 megahertz display. 



e. Adjust the A LEVEL control as needed for a stable 
display. 



f. CHECK — Stable display, with both 4- and — slopes. 
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g. Set the A TRIGGER COUPLING switch to HF REJ. 

h, CHECK— No stable display. 



i. Remove the XtO 8NC attenuator from the external 
trigger setup and change the A TRIGGER SOURCE switch 
to EXT ~ 10. 



j. CHECK— No stable display. 



k. Set the A TRIGGER COUPLING switch to LF REJ. 



l. CHECK — Stable display, with both + and — slopes, 

m. Set: 

CH 1 VOLTS/DIV 10 mV 

A TRIGGER COUPLING AC 

n. Adjust the leveled sine-wave generator for 
5 divisions (50 millivolts) of a 25 megahertz display. 
(0.5 volt at the external Trigger input). 



o. CHECK— Stable display, with both + and — slopes 
for these modes: 

A TRIGGER COUPLING 

AC. DC 

10, Check B External 25 Megahertz Triggering 

a. Set: 

HORIZ DISPLAY B DLY'D 

A TIME/DIV .2/js 

B TIME/DIV 0.5 fjs 

b. Reconnect the X10 BNC attenuator to the external 
trigger setup. , 



c. CHECK— Stable display, with both + and — slopes 
for these modes: 

R TRIGGER COUPLING 

AC, DC 

d. Set the CH 1 VOLTS/DIV switch to 20 mV. 



e. Adjust the leveled sine-wave generator for 
5 divisions (100 millivolts) of a 25 megahertz display. 



f. Set the B TRIGGER COUPLING switch to LF REJ 
and adjust the 8 LEVEL control as needed for a stable 
display. 



g. CHECK— Stable display, with both 4- and - slopes. 



h. Set the B TRIGGER COUPLING switch to HF REJ. 



i. CHECK— No stable display. 



11. Check B and A External 100 Megahertz 
Triggering 

a. Set: 

A & B TRIGGER COUPLING AC 

B TRIGGER SOURCE EXT 

CH 1 VOLTS/DIV 50 mV 

c. Adjust the leveled sine-wave generator for 
3 divisions (150 millivolts) of a 25 megahertz display, then 
change the frequency to 100 megahertz. Do not readjust 
signal amplitude. 

d, Push in the X10 MAG (IN) button and use the A and 
B LEVEL controls as needed for a stable display. 



e. CHECK— Stable display, with 0.1 division or less 
jitter, with + and — slopes for these modes: 

8 TRIGGER COUPLING 

AC, DC 

f. Adjust the leveled sine-wave generator for 
G divisions (300 millivolts) of a 25 megahertz display, then 
change the frequency to 100 megahertz. Do not readjust 
the signal amplitude. 

g. Set the B TRIGGER COUPLING switch to LF REJ 
and use the A and B LEVEL controls as needed. 



h. CHECK— Stable display, with 0.1 division or less 
jitter, with both + and — slopes. 



i. Set the B TRIGGER COUPLING switch to HF REJ. 
CHECK— No stable display. 




6-29 



Calibration — 465 Service {SN B250000 & up) 



j. Set: 

HOR1Z DISPLAY A 

A TIME/DIV .05 ps 

A TRIGGER MODE LF REJ 

A TRIGGER SOURCE EXT 



k. Use the A LEVEL control as needed. 



f. CHECK— Stable display, with 0.1 division or less 
jitter, with both + and — slopes. 



m. Set the A TRIGGER COUPLING switch to HF REJ. 



n. CHECK — No stable display. 



o. Set the A TRIGGER COUPLING switch to AC. 



p. Adjust the leveled sine-wave generator for 
3 divisions (150 millivolts) of a25 megahertz display, then 
change the frequency to 100 megahertz. Do not readjust 
the signal amplitude. 



q. Use the A LEVEL control as needed for a stable 
display. 



r. CHECK — Stable display, with 0.1 division or less 
jittter, with both + and — slopes: 

A TRIGGER COUPLING 

AC, DC 

s. Remove the XI 0 8NC attenuator from the external 
trigger setup and change the A TRIGGER SOURCE switch 
to EXT -F 10. 

t. Use the A LEVEL, control as needed for a stable 
display. 

u. CHECK — Stable display, with 0.1 division or less 
jitter, with both + and - slopes for these modes: 

A TRIGGER COUPLING 

DC, AC 

v. Adjust the leveled sine-wave generator for 
6 divisions (300 millivolts) ofa25 megahertz display, then 
change the frequency to 100 megahertz. Do not readjust 
the signal amplitude. 



w. Set the A TRIGGER COUPLING switch to LF REJ 
and use the A LEVEL control as needed for a stable 
display. 



x. CHECK— Stable display, with 0.1 division or less 
jitter, with both + and — slopes. 



y. Set the A TRIGGER COUPLING switch to HF REJ. 

z. CHECK— No stable display. 



12. Check A Internal 100 Megahertz Triggering 

a. Set: 

CHI & CH 2 VOLTS/DIV 50 mV 
A & 8 TRIGGER SOURCE NORM 
A & B TRIGGER COUPLING AC 

b. Reconnect the X10 attenuator to the external trigger 
setup. Adjust the leveled sine-wave generator for 

1.5 divisions of a 100 megahertz display. 

c. CHECK— Stable display, with 0.1 division or less 
jitter, with + and — slopes for these modes: 

A TRIGGER 

SOURCE COUPLING 

NORM AC, LF REJ, DC 

CH 1 DC, LF REJ, AC 

CH 2 AC, LF REJ, DC 



d. Set the A TRIGGER COUPLING switch to HF REJ. 

e. CHECK— No stable display. 



13. Check B Internal 100 Megahertz Triggering 

a. Set: 

HORIZ DISPLAY B DLY ? D 

A TIME/DIV .2 ps 

B TIME/DIV .05 /jS 
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b. CHECK — Stable display, with 0.1 division or less 
jitter, with + and — slopes, for these modes: 



h. CHECK— No stable display with the B TRIGGER 
SOURCE switch in NORM, CH 1 or CH 2. 



B TRIGGER 

SOURCE COUPLING 

NORM AC, LF REJ, DC 

CH 1 DC, LF REJ, AC 

CH 2 AC, LF REJ, DC 



NOTE 

li may be necessary to adjust both A and B LEVEL 
controls to obtain the most stable display at higher 
frequencies in B sweep. 



C. Set the B TRIGGER COUPLING switch to HF REJ. 



15. Check Single Sweep 

a. Set: 



A TRIGGER COUPLING AC 



A SOURCE 
A LEVEL 
A SLOPE 
HORIZ DISPLAY 
CH 1 VOLTS/DIV 
VERT MODE 
X10 MAG (IN) 



NORM 

0 

+ 

A 

50 mV 
CH 1 

Off {button out) 



b. Adjust the leveled sine-wave generator for 
1 division of a 50 kilohertz display and adjust the A LEVEL 
control so the display is just triggered, 



d. CHECK — No stable display. 



14. Check A and B High Frequency Reject 
Triggering 

a. Set: 



HORIZ DISPLAY 
A & B TIM E/D IV 
X10 MAG 
A & B TRIGGER 

COUPLING HF REJ 

A & B TRIGGER SOURCE NORM 
CH 1 VOLTS/DIV .1 V 

CH 2 VOLTS/DIV 10 mV 

VERT MODE CH 2 



A 

10 ps 

Off (button out) 



b. Adjust the leveled sine-wave generator for 
5 divisions {50 millivolts) of a 50 kilohertz display. 



c. Set: 

A & 8 TiME/DIV 
CH 1 AC-GND-DC 
TRIG MODE 



10 ms 
GND 

SINGL. SWP (push in) 



d. CHECK — Ready lamp lights. 

e. Set the CH 1 AC-GND-DC switch to DC. 

f. CHECK— A single sweep occurs and the READY 
lamp goes out, 

g. Press the SINGL SWP button. 

h. CHFCK — A single sweep occurs each time the 
SINGL SWP button is pressed. 



c. Set the CH 2 VOLTS/DIV switch to .1 V. Adjust the A 
LEVGL control for a stable display. 



Remove the test setup. 



d. Adjust the leveled sine-wave generator for 
1 megahertz and push in the X10 MAG (IN) button. 



e. CHECK— No stable display with the A TRIGGER 
SOURCE switch in NORM, CH 1 or CH 2. 

g. Set: 

A TRIGGER LEVEL Fully clockwise 

HORIZ DISPLAY B DLY'D 



16. Check 60 Hertz Internal Triggering 

a. Set: 

A & 8 TIME/DIV 5 ms 

A TRIGGER MODE NORM 

CH 1 VOLTS/DIV 10 mV 



b. Connect the low-frequency generator signal to the 
CH 1 input via a 50 ohm BNC cable, BNC tee and 50 ohm 
BNC termination. 
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From BNC tee, connect a 50 ohm BNC cable and 50 
ohm BNC termination to the 8 EXT input. 



c. Adjust the low-frequency generator for 3 divisions 
(30 millivolts) of a 60 hertz display. 



d. SettheCH 1 VOL. TS/DiV switch to. 1 V (0.3 division 
of display). 

e. CHECK— Stable display, with both + and — slopes 
for these modes: 

A TRIGGER COUPLING 

AC, DC 

f. Set: 

CH 1 VOLTS/D IV tO mV 

A TRIGGER COUPLING HF REJ 

g. Set the low-frequency generator for 5 divisions 
(50 millivolts) of a 60 hertz display. 



h. Set the CH 1 VOLTS/D1V switch to 0.1 V 
(0.5 division of display). 



p. Set: 

CH 1 VOLTS/DIV 10 mV 

B TRIG COUPLING AC 

q. Set the iow-frequency generator for 3 divisions 
(30 millivolts) of a 60 hertz display. 



r. Set the CH 1 VOLTS/DIV switch to 0,1 V and use the 
B LEVEL control as needed for a stable display. 



s. CHECK— Stable display, with both + and — siopes 
for these modes. 

B TRIGGER COUPLING 

AC, DC 

17. Check 60 Hertz External Triggering 

a. Set: 

B TRIGGER COUPLING AC 
CH 1 VOLTS/DIV 10 mV 

b. Adjust the low-frequency generator for 5 divisions 
(50 millivolts) of a 60 hertz display. 



i. CHECK — Stable display, with both -I- and — slopes. 



f. Set the A TRIGGER COUPLING switch to LF REJ. 



k. CHECK — No stable display. 



!. Set: 

A TRIG MODE 
A LEVEL 
A TIME/DiV 
B TIME/DIV 
B TRIGGER SOURCE 
B TRIGGER COUPLING 
HORIZ DISPLAY 
CH 1 VOLTS/DIV 



AUTO 

Fully clockwise 
10 ms 
5 ms 
NORM 
HF REJ 
B DLY’D 
.1 V 



m. CHECK — Stable display, with both + and — slopes. 

n. Set the B TRIGGER COUPLING switch to LF REJ. 



o. CHECK— No stable display. 



c. Set the B TRIGGER SOURCE switch to EXT. 



d. CHECK — Stable display, with both + and — slopes 
for these modes: 

B TRIGGER COUPLING 

AC, HF REJ, DC 



e. Set the B TRIGGER COUPLING swtich to LF REJ. 

L CHECK— No stable display. 

g. Move the signal cable from the B EXT input to the A 
EXT input. 



h. Set: 

HORIZ DISPLAY A 

A TIME/DIV 5 ms 

A TRIGGER COUPLING AC 
A TRIG MODE NORM 

A SOURCE EXT 

A TRIGGER LEVEL As needed 
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L CHECK— Stable display, with both + and — slopes 
for these modes: 



k, CHECK — Display is not triggered (not visible) at 
both extremes of rotation. 



A TRIGGER COUPLING 

AC, I IF REJ, DC 

j. Set the A TRIGGER COUPLING switch to LF REJ. 

k. CHECK— No stable display. 



i. Set the 8 TRIG SLOPE switch to — . 

m, CHECK— Display is triggered along the negative 
slope of the waveform as the B TRIG LEVEL control is 
rotated. 

n, CHECK— Display is not triggered (not visible) at 
both extremes of rotation. 



18, Check A and B External Trigger Level Ranges 



a. Set: 




A & B TRIG COUPLING 


AC 


A & B TRIG SLOPE 


+ 


CH 1 VOLTS/DIV 


1 V 


HORIZ MODE 


A 


A TRIG MODE 


AUTO 



0 . Disconnect the test setup. 



p. Set: 

HORiZ MODE 
A TRIG SOURCE 
CH 1 VOLTS/DIV 
CH 1 VAR 
A COUPLING 



A 

EXT -h 10 
5 V 

Fully counterclockwise 
AC 



b. Adjust the low frequency generator for 4 divisions 
(4 volts) of a 1 kilohertz display. 



c. CHECK— Display is triggered along the positive 
slope of the waveform as the A TRIG LEVEL control is 
rotated. 



d. CHECK— Display is nottriggered (free runs) atboth 
extremes of rotation. 



e. Set the A TRIG SLOPE switch to — . 



f. CHECK — Display is triggered along the negative 
slope of the waveform as the A TRIG LEVEL control is 
rotated. 



g. CHECK — Display is nottriggered (free runs) at both 
extremes of rotation. 



h. Move the low frequency generator signal from the A 
EXT TRIGGER input to the B EXT TRIGGER input. 



q. Connect a 50 volt standard amplitude signal from 
the calibration generator to the CH 1 input and the A EXT 
input via a 50 ohm BNC cable, BNCteeto CH 1 input, BNC 
cable from BNC tee to A EXT input. 



NOTE 

The range of the A LEVEL control with the A 
SOURCE switch in EXT ± 10, is ±20 volts <40 V 
peak-to-peak) or greater. The applied signal is 
50 volts peak-to-peak. Therefore, untriggered 
operation at both extremes of the A LEVEL control is 
not required. 



r. CHECK— Display is triggered along the negative 
slope of the waveform as the A LEVEL control is rotated. 



s. Set the A SLOPE switch to +. 



t. CHECK — Display is triggered along the positive 
slope of the waveform as the A LEVEL control is rotated, 

u. Disconnect the test setup. 



i. Set: 




19. Check Line Triggers 




A TRIG LEVEL 


Fully counterclockwise 


a. Set: 




HORIZ DISPLAY 


B OLY’D 


A TRIGGER MODE 


AUTO 






A TRIGGER COUPLING 


AC 


j. CHECK Display i: 


s triggered along the positive 


A TRIGGER SOURCE 


LINE 


slope of the waveform as the B TRIG LEVEL control is 


SLOPE 


+ 


rotated. 




CH 1 VOLTS/DIV and VAR 


As required 



@ 
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b. Connect a 10X probe from the CH 1 input to a line- 
frequency source. 


c. Set the time mark generator for 0.5 second time 
marks. 


CHECK— Stable display, starting on the positive-going 
slope. 


d. CHECK — Display cannot be triggered (free runs). 


c. Set the A TRIGGER SOURCE switch to 


e. Disconnect the time-mark generator. 


CHECK— Stable display, starting on the negative- 
going slope. 

d. Disconnect probe from the line-frequency source, 


21. Check/Adjust Trigger View Centering 

a. Set: 


then from the 465, 

20, Check A Normal Mode 

a. Set: 


A TRIG COUPLING AC 

SOURCE EXT 

LEVEL 0 

A TIME/DIV ,2 ms 


A TIME/DIV 1 ms 

A SLOPE + 


b. Connect a 0.2 volt standard amplitude signal from 
the calibration generator to the A EXT trigger input via a 
50 ohm BNC cable. 


A TRIGGER SOURCE NORM 

A TRIGGER COUPLING AC 

A TRIGGER MODE AUTO 

CH t VOLTS/DiV .5 V 


c. Push the TRIG VIEW button and hold it in. 


CH t VAR Calibrated detent 


d. CHECK— Display triggers symmetrically within 
1 division of the graticule center line when the A 
TRIGGER SLOPE switch is switched between + and — . 


b. ConnoctO.i second time marks from the time-mark 
generator to the CH 1 inputviaaSO ohm BNCcableancf 50 
Ohm BNC termination. 


e. ADJUST — T rig View Centering (R675) to center the 
display-about the center horizontal graticule line. 


c. CHECK— Display can be triggered by adjusting the 
A LEVEL control. 


f. Rotate the A LEVEL control (with the TRIG VIEW 
button pushed in). 


d. Set the A TRIG MODE switch to NORM. 

e. CHECK— Display is triggered. 


g. CHECK — Display top and bottom are triggered 
within 1 division of the graticule center line. 


f. Set the CH 1 AC-GND-DC switch to GND. 


h. Set the A TRIG COUPLING switch to DC. 


g, CHECK — No display is visible. 


i. CHECK— Display top and bottom are triggered 
within 1 division of the graticule center line. 


21. Check Auto Recovery Time 

a. Set: 


22, Check Trigger View Gain 

a. Push the TRIG VIEW button and hold it in. 


CH 1 AC-GND-DC DC 

A TRIG MODE AUTO 


b. CHECK — Display amplitude is 3.2 to 4.8 divisions. 


b, CHECK — Display is triggered, 


c. Disconnect the calibration generator. 
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IMPORTANT NOTE 

OSCILLOSCOPES WITH DIGITAL MULTIMETERS ATTACHED, REFER TO THE CALIBRATION SECTION 
OF THE DIGITAL MULTIMETER MANUAL AT THIS POINT. ON COMPLETION OF THE CALIBRATION 
SECTION IN THE OM MANUAL RETURN TO THIS MANUAL AND COMPLETE STEPS 19 $ 20 IN THE 
HORIZONTAL SECTION, THEN CONTINUE ON TO THE NEXT SECTION. 

FOR CALIBRATION OF OSCILLOSCOPES WITHOUT DIGITAL MULTIMETERS, CONTINUE TO HORIZON- 
TAL SECTION OF THIS MANUAL. 



HORIZONTAL 



Equipment Required 

1. Test Oscilloscope 

2. Time Mark Generator 



3, 50 ohm BNC Cable 



4. 50 ohm BNC Termination 



5. 3-Inch slotted Screwdriver 



6, Low Capacitance slotted Screwdriver 



See Jl^DjuSTWENTr tocATiON^^ end 
justments and test points (TP). 



^/Adjustment LOCATIONS sel m the Diagrams section lor ad- 

■ I- .-i.JCa; J iJLl.J-Sr^ — .< .h ..iiUfctJ-V.-!-.! -tuvS«!;^ r fc 






465 Control Settings {‘Indicates Change From 
Previous Step) 



Power Controls 

Regulating Range Selector Medium 
Line Voltage Selector 115 V 

POWER ON 



Triggering Controls 
(both A and B if applicable) 



LEVEL 

SLOPE 
-COUPLING 
-A SOURCE 
*B SOURCE 



As needed for a stable 
display 

I 

- 4 _. 

“AC 

-NORM 

‘Starts after delay 



CRT Controls 



INTENSITY 
FOCUS 
SCALE ILLUM 



As desired 

Best focused display 
As desired 



Vertical Controls 
(both Channels if applicable) 



VOLTS/D IV 
VAR 

POSITION 
AC-GND-DC 
VERT MODE 
INVERT 

20 MHz BW (Pull) 



0.5 V 

Calibrated detent 
Midrange 
DC 
CH 1 

Off (button out) 

Off (No yellow showing) 



Sweep Controls 



-HORIZ DISPLAY 

-DELAY TIME POSITION 

-AT1ME/DIV 

*8 TIME/DIV 

VAR TIME/DIV 

X10 MAG 

POSITION 

FINE 

A TRIG HOI. DOFF 



*A INTEN 
* 1.00 
*1 ms 
-5 ps 

Calibrated detent 
Off (button out} 
Midrange 
Midrange 
NORM 



1. Check/ Adjust Sweep Start and A Sweep 
Calibration 

a. Connect 1 millisecond time marks to the CH 1 input 
from the time mark generator via a 50 ohm BNC cable and 
a 50 ohm BNC termination. 
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b, CHECK — Intensified portion of the sweep begins at 
the second time marker, (it may be necessary to readjust 
the INTENSITY control so that the intensified portion of 
the sweep is visible.) 

c. ADJUST— Sweep Start (R1115) so the intensified 
portion of the sweep begins at the start of the second time 
marker, 



d. Set the DELAY TIME POSITION dial to 9 00. 



e. CHECK— intensified portion of the sweep begins at 
the tenth time marker. 

f. ADJUST— A Sweep Cal (H1 145) so the intensified 
portion of the sweep begins at the start of the tenth time 
marker. 

g. Set; 

HORfZ DISPLAY B DLY'D 

DELAY TIME POSITION 1.00 

h. CHECK— Displayed pulse starts at the beginning of 
the sweep. 

i. ADJUST — Sweep Start (R1115) so the displayed 
pulse starts at the beginning of the sweep. 



j, Set the DELAY TIME POSITION dial to 9,00. 

k. CHECK— Displayed pulse starts at the beginning of 
the sweep. 

l, ADJUST— A Sweep Cai (R1145) so the displayed 
pulse starts at the beginning of the sweep. 

m. INTERACTION — Between Sweep Start and A 
Sweep Cal adjustments. Repeat both for no visible 
interaction. 



2. Check Delay or Differential Time Linearity 

a. Set the DELAY TIME POSITION dial to position the 
tenth time marker to the beginning of the sweep. 



b. Note the reading on the DELAY TIME POSITION 
dial. 



c. Adjust the DELAY TIME POSIT ION dial so the ninth 
time marker is at the beginning of the sweep. 



d. CHECK— DELAY TIME POSITION dial for a 
reading 1 division less, within 0.01 division from +1 5° C to 
+35° C; 1 division less, within 0.03 division from — 15°Cto 
+55° C, than the reading noted in step c. 



NOTE 

1 division of the DELA Y TIME POSITION dial is one 
complete revolution of the inner knob. 0.01 division 
is one minor division of the inner knob . 



e. Rotate the DELAY TIME POSITION dial to position 
each successive time marker to the beginning of the 
sweep. 



f, CHECK— DELAY TIME POStTiON dial fora reading 
of 1 division less, within 0.01 division from +15° C to 
+35" C; 1 division less, within 0.03 division from — 15°C to 
+55° C, than the adjacent time marker. 

3. Check/Adjust Horizontal Amplifier Gain 

a. Set: 

HORIZ DISPLAY A 

A and B TIME/DIV 1ms 

DELAY TIME POSITION Fully counterclockwise 

b. Select 1 millisecond time marks from the time mark 
generator, 

c. CHECK— Display for 1 marker/division ±2% (±1 
minor division at the eleventh time marker). 

d. ADJUST— XI Gain (R1237) for exactly 1 
marker/division. 



e. Select 0.1 millisecond time marks from the time 
mark generator. 

f. Push the X10 MAG button. 



g. CHECK— X10 MAG light is on when the X1Q MAG 
button is pushed in. 

h. CHECK— 1 marker/division ±3% (±1 1/2, minor 
divisions at the eleventh time marker). 
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i. ADJUST — XI 0 Gain (R1238) tor exactly 1 time 
marker/division. 


c. CHECK — Display for 1 time marker/division ±2% (1 
minor division at the eleventh time marker). 


4. Check Sweep Linearity 

a. CHECK — Linearity over any 2 divisions of the 
magnified sweep to be within 0.1 division. 


d. ADJUST— B Sweep Cal (R1175) for exactly 1 time 
marker/division, 


b. Release the XI 0 MAG button. 


7. Check A Sweep Length 

a. Set: 


c. Select 1 millisecond time marks from the time mark 
generator. 


A & B TIME/DIV 1 ms 

HORIZ DISPLAY A 


d. CHECK— Linearity over any 2 divisions of the 
sweep to be within 0.1 division. 


b. Select 1 millisecond and 5 millisecond time marks. 


5. Check/Adjust Magnifier Registration 


c. Position the third taller time mark horizontally to the 
center vertical graticule line. 


a. Push the XI 0 MAG button in. 


d, CHECK— Display extends to the right of the center 
vertical graticule line 1 division (±0.5 division). 


b. Select 5 millisecond time markers from the time 
mark generator. 


B. Check Variable Time/Division 


c. Position the middle time marker to the center 
vertical graticule line. 


a. Set the A TIME/DIV switch to 2 ms. 


d. Release the XI 0 MAG button. 


b. Select 5 millisecond time marks from the time mark 
generator. 


e. CHECK— Middle time marker is within 0.2 division 
of the center vertical graticule line. 


c. CHECK— At least 1 time marker per division can be 
obtained by adjusting the VAR TIME/DIV control. 


f. ADJUST— Magnifier Registration (R 1 225) to posi- 
tion the middle time marker to the center vertical graticule 
fine. 


d. CHECK— UNCAL light comes on when the VAR 
TtME/DIV control is out of the detent position. 


g. Repeat steps c through 1 until no horizontal shift is 
observed between X10 MAG in and X10 MAG out. 


e. Return the VAR TiME/DIV control to the detent 
position. 


6. Check/Adjust B Sweep Calibration 

a. Set; 


9. Check Horizontal Position Range 

a. Set the horizontal FINE position to midrange. 


DELAY TIME POSITION l-uliy counterclockwise 
HORIZ DISPLAY 8 DLY’D 

A TIME/DIV 2 ms 


b. Turn the horizontal POSITION control fully 
clockwise. 


B TIME/DIV 1 ms 

X10 MAG Off (button out) 


c. CHECK— Start of sweep is to the right of the center 
vertical graticule line. 


b. Select 1 millisecond time marks from the time mark 
generator. 


d. Turn the horizontal POSITION control fully coun- 
terclockwise. 
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e. CHECK— End of sweep is to the left of the center 
vertical graticule line. 



f. Rotate the horizontal FINE position control. 



g. CHECK— FINE position control will position the 
sweep between one and two divisions. 

10. Check/ Adjust A 10 Microsecond Timing 

a. Set: 

DELAY TIME POSITION 
DIAL 1.00 

ATIME/DIV 10//S 

R TIME/DIV ,1 yjs 

b. Select 10 microsecond time marks from the time 
mark generator. 



c. CHECK — Display for 1 time mark/division ±2% (1 
minor division at the eleventh time marker). 



d. ADJUST — 10 microsecond timing (01 1 36) for ex- 
actly 1 time marker/division. 



e. Set the HORIZ DISPLAY switch to B DLY’D. 



f Horizontally position the display so the displayed 
marker crosses the center vertical graticule line. 

g. Set the DELAY TIME POSITION DIAL to 9.00. 



h. ADJUST — 10 microsecond timing (Cl 136) so the 
displayed marker crosses the center vertical graticule line. 



i. Repeat steps f through h until no error exists 
between a DELAY TIME POSITION dial setting of 1.00 and 
9.00. 



c. CHECK — Display for 1 time marker/di vision +2% (1 
minor division at the eleventh time marker). 

d. ADJUST— A High Speed Timing (Cl 137) with the 
low-capacitance screwdriver, for exactly 1 time 
marker/divisson. 



e. Switch the HORIZ DISPLAY switch to B DLY’D. 



f. Set the horizontal POSITION control so the dis- 
played time marker crosses the center vertical graticule 
line. 



g. Set the DELAY TIME POSITION dial to 8 50. 



h. CHECK— Displayed time marker crosses the center 
vertical graticule line. 



i. ADJUST— A High Speed Timing (Cl 137) so the 
displayed time marker crosses the center vertical graticule 

line. 



j. INTERACTION— Between the two positions Of the 
DELAY— TIME POSITION dial when adjusting Cl 137. 
Compromise the adjustments as necessary to achieve 
correct timing. 



12. Check/Adjust B Sweep High Speed Timing 

a. Set: 

DELAY TIME POSITION Fully counterclockwise 



HORIZ DISPLAY B DLY’D 

B TRIG SOURCE NORM 

A TIME/DIV 1 /js 

B TIME/DIV 0.5 /JS 



11. Check/Adjust A Sweep High Speed Timing 

a. Set: 



DELAY TIME POSITION 
B SOURCE 
A TIME/DIV 
B TIME/DIV 



1.50 

STARTS AFTER DELAY 
0.6 ,(/s 
0.05 yrs 



b. Adjust the A and B LEVEL controls for a stable 
display. 



c. CHECK— Display for 1 time marker/division ±2% (1 
minor division at the eleventh time marker). 



b. Select 0.5 microsecond time marks from the time 
mark generator. 



d. ADJUST — B High Speed Timing (Cl 167) for exactly 
1 time marker/division. 
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13, Check A and B Time/Division Accuracy 

a. CHECK— Using the BTIME/DIV switch and thetime 
mark generator settings given in Table 6-6, check B sweep 
timing, within 0.2 division, over the first 10 divisions of the 
display. 

b. Set the HORIZ DISPLAY switch to A. 

c. CHECK— Using the A TIME/DIV switch and thetime 
mark generator settings given in Tabfe 6-6 check A sweep 
timing within 0.2 division, over the first 10 divisions of the 
display. 



TABLE 6-6 

A AND B TIMING ACCURACY 



A and B 




CRT Display 


TIME/DIV 


Time-Mark 


(Markers/ 


Switch Setting 


Generator Output 


Division) 


0.05 u s 


50 ns 


1 


.1 JJS 


0.1 us 


1 


.2 us 


0.1 /JS 


2 


.5 /js 


0.5 ps 


1 


1 jjS 


1 US 


1 


2 jjs 


1 JJS 


2 


5 /js 


5 jj s 


1 


1 0 jjs 


1 0 us 


1 


20 MS 


10 us 


2 


50 /js 


50 jjs 


1 


.1 ms 


0,1 ms 


1 


.2 ms 


0.1 ms 


2 


.5 ms 


0.5 ms 


1 


1 ms 


1 ms 


1 


2 ms 


1 ms 


2 


5 ms 


5 ms 


i 


*10 ms 


10 ms 


1 


'20 ms 


10 ms 


2 


*50 ms 


50 ms 


1 



A SWEEP ONLY 



M s 


0.1 s 


1 


\2 s 


0.1 s 


1 


*.5 s 


0.5 s 


i 



'Switch A TRIG MODE to NORM below 5 ms/div. 



14. Check/Adjust High Speed Magnified Timing 

a. Set: 

X10 MAG On (button pushed in) 

HORIZONTAL POSITION Midrange 
A TiME/DiV 0.05 /js 

A TRIG MODE Auto 

b. Select the 10 nanosecond sine-wave output from 
the time mark generator. 



c. CHECK — Display for 1 cycle/2 divisions, within 
0.3 division over the full 10 horizontal graticule divisions. 
Disregard the first and last 10 divisions (5 cycles) of sweep 
length. See Table 6-7. 

d. ADJUST— Magnifier Timing (C1261 and C12S1), 
with the low-capacitance screwdriver for 1 
cycle/2 divisions. Disregard the first and last 10 divisions 
(5 cycles) of sweep length. 

15. Check A and B Magnified Timing Accuracy 

a. CHECK— Using the A TIME/DIV switch settings and 
the time mark generator settings given in T able 6-7 check 
A magnified sweep timing, within 0.3 division over the 
center 10 divisions of the magnified display. Note the 
portions of the total magnified sweep length to be 
excluded from the measurement. 



TABLE 6-7 

A AND B MAGNIFIED ACCURACY 



A and B 




CRT 


Portions of 


TIME/ 


Time- 


Display 


total magnified 


DIV 


Mark 


{Mark- 


sweep length 


Switch 


Generator 


ers/ 


to exclude 


Setting 


Output 


Division) 


from 

measurement 


0.05 us 


5 ns 


1 


First and last 10 
divisions 


A jj S 


10 ns 


1 


First and last 5 
divisions 


.2 /js 


10 ns 


2 


First and last 2.5 
divisions 


.5 jjs 


50 ns 


1 




1 JJS 


0.1 jjs 


1 




2 us 


0.1 jjs 


2 




5 jjs 


0,5 jjs 


i 




1 0 jjs 


1 US 


1 




20 us 


1 JJS 


2 




50 jjs 


5 jjs 


1 




,1 ms 


10 /js 


1 




.2 ms 


1 0 JJS ; 


2 




,5 rns 


50 jjs 


1 




1 ms 


0.1 ms 


1 




2 ms 


0.1 ms 


2 




5 ms 


0.5 ms 


1 




*10 ms 


1 ms 


1 




*20 ms 


1 ms 


2 




‘50 ms 


5 ms 


1 





A SWEEP ONLY 



M s 


10 ms 


i 




*.2 s 


10 m$ 


2 




*.5 S 


50 ms 


1 





'Switch TRIG MODE to NORM below 5 ms/div. 
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b. Set the HOFHZ DISPLAY switch to B DLY ! D. 



c. CHECK— Using the 8 TIME/DIV switch and the time 
mark generator settings given in Table 6-7 check B 
magnified sweep timing, within 0.3 division over the 
center 10 divisions of the magnified display. Note the 
portions of the total magnified sweep length to be 
excluded from the measurement. 



within the given tolerance. First set the DELAY ! IME 
POSITION dial to 1 .00 and rotate the dial slightly until the 
sweep starts at the top of thesecond time marker. Note the 
control setting and then set the dial to 9.00 and rotate it 
slightly until the sweep starts at the top of the tenth time 
marker. DELAY TIME POSITION dial setting must be 

8.00 divisions higher, ±0.03 divisions. 



NOTE 



ri. Release the X10 MAG button. 



16. Check Defay or Differential Time Accuracy 

a. Set: 



B TRIG SOURCE 
A TRIG MODE 
A and B TIME/DIV 



STARTS AFTER DELAY 
AUTO 

According to 
Table 6-8 



b. CHECK-Using the A TIME/DIV switch, B 
TiME/DIV switch and the time mark generator settings 
given in Table 6-8 check differentia! time accuracy is 



TABLE 6-8 

DIFFERENTIAL TIME ACCURACY 



A TIME/ 
DfV 
Switch 
Setting 


B TIME/ 
DfV 
Switch 
Setting 


Time- 

Mark 

Generator 

Output 

■ - - ^ 


Allowable 
error for given 

accuracy 

, 


2 /js 


.05 fjs 


.1 




.5 ps 


.05 ps 


.5 ps 




1 ps 




1 ps 




2 fjs 


.1 ps 


1 f.t$ 




5 fjs 


.5 fj§ 


5 ps 




10 ps 


1 ps 


10 ps 




20 ps 


1 ps 


10 ps 




50 fjs 


5 ps 


50 fjs 




.1 ms 


1 0 //s 


.1 ms 


±8 minor 


.2 ms 


10 f-ts 


.1 ms 


dial 


,5 ms 


50 fjs 


.5 ms 


divisions 


1 ms 


.1 ms 


1 m$ 




2 ms 


.1 ms 


1 ms 




5 ms 


.5 m$ 


5 ms 




’10 ms 


1 ms 


10 ms 




*20 ms 


1 ms 


10 ms 




’50 ms 


5 ms 


50 ms 




M s 


10 ms 


.1 s 




‘.2 s 


io ms 


.1 s 




*.5 S 


50 ms 


.5 S 





‘Set A TRIG MODE to NORM below 5 ms/div. 



Sweep will start at the top of the third time marker a t 

1.00 and at the top of the nineteenth time marker at 

9.00 for sweep rates which are multipies of 2 (e.g., 
2 ps, 20 ps. 0.2 ms, etc), if in doubt as to the correct 
setting of the DELAY TIME POSITION dial, set the 
HORIZ DISPLAY switch to A IN TEN and check 
which marker is intensified. 



17. Check Delay or Differential Time Jitter 

a. Set: 

DELAY TIME POSITION 1.00 



HORIZ DISPLAY B DLY’D 

A TIME/DIV 1 ms 

8 TIME/DIV 0.2 p$ 

TRIG MODE AUTO 



b. Position the time marker near the center of the 
display area with the DELAY TIME POSITION diai. 



c, CHECK — Jitter on the leading edge of the time 
marker should not exceed 1 division (2.5 divisions if the 
instrument is being operated on a 50 hertz line voltage). 
Disregard the slow drift. 



d. Turn the DELAY TIME POSITION dial to 9.00 and 
slightly readjust so the time marker is displayed near the 
center of the display area. 



e. CHECK— Jitter on the leading edge of the time 
marker should not exceed 1 division (2.5 divisions if the 
instrument is being operated on a 50 hertz line voltage). 
Disregard the slow drift. 



18. Check Mixed Sweep Accuracy 

a. Set: 



A TIME/DIV 
B TIME/DIV 
HORIZ DISPLAY 
B SOURCE 

DELAY TIME POSITION 



1 ms 
0.5 ms 
A 

STARTS AFTER DELAY 

Fully clockwise 
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b. Select 1 millisecond time marks from the time mark 
generator. 

c. CHECK— Timing between the second and tenth 
time markers. Note any timing error for use in step e. 

d. Set the HORI2 DISPLAY switch to MIX. 



e, CHECK — Timing between second and tenth time 
markers is within 0.16 division, ± the A Sweep error noted 
in step c. 



f. Disconnect the test setup. 



19. Check/Adjust X Gain 



a . Set: 




A and B TIME/DIV 


X-Y 


VERT MODE 


CH 2 


CH 1 and CH 2 




VOLTS/D IV 


5 mV 


CH 1 AC-GND-DC 


AC 


CH 2 AC-GND-DC 


GND 


HORIZ MODE 


A 



b. Adjust the leveled sine-wave generator for an 8 
division horizontal display of 50 kilohertz. 

c. Set the CH 2 AC-GND-DC switch to AC. 

d. Center the display vertically and horizontally with 
the HORIZ POSITION and CH 2 POSITION controls. 



e. CHECK — Display for an opening at the center 
horizontal graticule line of 0.4 division or less. 



f. Set the CH 2 AC-GND-DC switch to GND. 



g. Adjust the leveled sine-wave generator for a 10 
division horizontal display of 50 kilohertz. 



h. Increase the leveled sine-wave generator frequency 
until the display is reduced to 7 divisions. 



i. CHECK — Output frequency of the leveled sine-wave 
generator is at least 4 megahertz. 



j. Disconnect the test setup. 



b. Connect a 20 millivolt standard amplitude signal 
from the calibration generator to the CH 1 input via a 50 
ohm unterminated BNC cable. 



c, CHECK — Display for 4 divisions of horizontal 
deflection ±4% {0.16 division). 



21. Check B Ends A 

a. Set: 

HORiZ DISPLAY 
A TIME/DIV 
B TIME/DIV 
A TRIG HOLDOFF 



A INTEN 
1 ms 
0.1 ms 
B ENDS A 

(in detent) 



d. Switch the CH 1 AC-GND-DC switch to DC. 

b. Adjust the INTENSITY control so the A sweep 
portion of the display is visible. 

e. CHECK— Display for 4 divisions of horizontal 
deflection ±4% {0.16 division). It is normal for this check 

to be slightly less than that observed in step c. c , Rotate the DELAY TIME POSITION dial through its 

range. 

f. Set the CH 1 AC-GND-DC switch to AC. 

d. CHECK — A sweep ends after the intensified portion 
at all settings of the DELAY TIME POSITION dial. 

g. ADJUST— X Gajn (R1215) forexactiy 4 divisions of 
horizontal deflection. 



20. Check X-Y Phasing and Bandwidth 

a. Connect the output of the leveled sine-wave 
generator to the Ch 1 and CH 2 inputs via a 50 ohm QNC 
cable, 50 ohm BNC termination, and a dual input coupler. 



22. Check A Trigger Hoidoff 

a. Set: 



HORIZ DISPLAY 
A TRIG HOLDOFF 
A TRIGGER LEVEL 



A 

Fully counterclockwise 
Fully clockwise 



@ 
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b. Connect the A GATE output signal to the test 
oscilloscope via a 50 ohm BNC cable. 



c. Set the test oscilloscope TiME/DIV switch and VAR 
TIME/DIV so that the bottom portion of the waveform 
(hoidofftime of the AGATE) is exactly 1 division in length. 



d. Rotate the A TRIG HOLDOFF control clockwise. 

e. CHECK— At least 10 times increase in the holdoff 
time of the A GATE. 

f. Set the A TRIG HOLDOFF control fully coun- 
terclockwise. 
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GATES, CALIBRATOR AND EXT Z AXIS 



Equipment Required 


4. 


Shorting Strap 


1. Test Oscilloscope 


5. 


Calibration Generator 


2. 42 Inch, 50 ohm BNC cable (2 required) 


6, 


BNG Tee Connector 


3, Digital Voltmeter 


7. 


3 inch slotted Screwdriver 



See 




in the Diagrams section for adjustments and test points (TP). 



465 Control Settings {‘Indicates Change From 
Previous Step) 

Power Controls 

Regulating Range Selector Medium 
Line Voltage Selector 115 V 

POWER ON 



CRT Controls 



INTENSITY 
FOCUS 
SCALE ILIUM 



As desired 

Best focused display 

As desired 



Vertical Controls 
(both Channels if applicable) 



VOLTS/DIV 

VAR 

POSITION 
VERT MODE 
INVERT 

20 MHz BW (Puli) 



5 mV 

Calibrated detent 
Midrange 
CH 1 

Off (button out) 

Off (No yellow showing) 



Sweep Controls 



"HORIZ DISPLAY 

"DELAY TIME POSiTION 

"A TiME/DIV 

*B TIME/DIV 

VAR TIME/DIV 

X10 MAG 

POSITION 

FINE 

A TRIG HOLDOFF 



1 . Check A and B +Gates 

a. Set: 

DELAY TIME POSITION 
HORIZ DISPLAY 
A and B TIME/DIV 



*B DLY'D 

"Fully counterclockwise 
‘50 jus 
*50 p s 

Calibrated detent 
Off (button out) 
Midrange 
Midrange 
NORM 



Fuiiy counterclockwise 
B DLY'D 
50 p s 



b. Connect the B -(-Gate output (from the back of the 
465) to the test oscilloscope via a 50 ohm BNC cable. 



Triggering Controls 
(both A and B if applicable) 



LEVEL 
SLOPE 
COUPLING 
A SOURCE 
B SOURCE 
TRIG MODE 



Fully clockwise 

+ 

AC 

NORM 

STARTS AFTER DELAY 
AUTO 



c. CHECK— Test oscilloscope display for a positive 
going pufse of 5.5 voits in amplitude (within 0.5 volt). 



d. Disconnect the cable from the B+GATE output and 
connect it to the A +GATE output. 



e. CHECK— Test oscilloscope display for a positive 
going pulse of 5.5 volts in amplitude (within 0.5 volt). 
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2. Check/Adjust Calibrator DC Level 

a, Connect a shorting strap between TP1594 and 
TP1590. 



b. Connect the digital voltmeter between the 
CALIBRATOR current loop and ground. 

c. CHECK— CALIBRATOR dc level is 300 millivolts 
±0.3% (299.1 to 300.9 millivolts). 

d. ADJUST— Calibrator Amplitude (R1597) tor exactly 
300 millivolts. 

e. Remove the shorting strap and the digital voltmeter 
connections. 

f. Connect a X10 probe from the test oscilloscope to 
the CALIBRATOR current loop. 

g. CHECK — Test oscilloscope display for i 0 3 volt 
squarewave with a duration of about 1 milliser • d 



3. Check External Z Axis 

a. Set: 

HORIZ DISPLAY A 

A TIME/DIV 0.2 ms 

A TRIGGER SOURCE EXT 

b. Set the INTENSITY control for a normal viewing 
level, 



c. Connect a 5 volt standard amplitude signal from the 
calibration generator via a 50 ohm BNC cable, SNC T 
connector to the A EXT trigger input, BNC cable from BNC 
tee to EXT Z AXIS input. 

d. Adjust A LEVEL fora stable display (TRIG light on). 

e. CHECK— Display for noticeable intensity modula- 
tion. 



h. Remove the test setup. 



f. Disconnect the test setup. 



Section 7—465 Service (SN B 250000- up) 



REPLACEABLE 
ELECTRICAL PARTS 



PARTS ORDERING INFORMATION 



Replacement parts are available from orth rough your local Tektronix, Inc. Field Office 
or representative, 

Changes to Tektronix Instruments are sometimes made to accommodate improved 
components as they become available, and to give you the benefit of the latest circuit 
improvements developed in our engineering department. It is therefore important, when 
ordering parts, to include the following information in your order: Part number, instrument 
type or number, serial number, and modification number if applicable, 

If a part you have ordered has been replaced with a new or improved part, your local 
Tektronix, Inc. Field Office or representative writ contact you concerning any change in part 
number. 

Change information, if any, is located at the rear of this manual. 



SPECIAL NOTES AND SYMBOLS 

XGO0 Part first added at this serial number 
QGX Part removed after this serial number 



irm name 

In the Parts List, an Item Name is separated from the description by a colon (;}. 
Because of space limitations, an Item Name may sometimes- appear as incomplete. For 
further Item Name identification, the U,S, Federal Cataloging Handbook N6-1 can be 
utilized where possible. 



ABBREVIATIONS 



ACTR 


ACTUATOR 


PLSTC 


PLASTIC 


ASSY 


ASSEMBLY 


GTZ 


QUARTZ 


CAP 


CAPACITOR 


REGP 


RECEPTACLE 


CER 


CERAMIC 


RES 


RESISTOR 


CKT 


CIRCUIT 


RF 


RADIO FREQUENCY 


COMP 


COMPOSITION 


SEL 


SELECTED 


CONN 


CONNECTOR 


SEMICOND 


SEMICONDUCTOR 


ELCTL! 


ELECTROLYTIC 


SENS 


SENSITIVE 


ELEC 


ELECTRICAL 


VAR 


VARIABLE 


INCANO 


INCANDESCENT 


WW 


WIREWOUND 


LED 


LIGHT EMITT4NG DIODE 


XFMR 


TRANSFORMER 


NONWIR 


NON W1REWOUND 


XTAL 


CRYSTAL 
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MFR.CODE 



00779 

00353 

01002 

01121 

01281 

01295 

01963 

02111 

02735 

03508 

04713 

07263 

07910 

08806 

09353 

12040 

12697 

12969 

13715 

14193 

14936 

17856 

18324 

24931 

25088 

25403 

28480 

32293 

34553 

50157 

56289 

63743 

71400 

71590 

72982 

73138 

73445 

75042 

76493 

7848S 

80009 

80031 

80294 

80740 

81483 

82389 

83003 

90201 

91637 

93410 
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CROSS INDEX MFR. CODE NUMBER TO MANUFACTURER 



MANUFACTURER 



ADDRESS 



CITY,STATE,ZIP 



AMP, INC. 

SANGAMO ELECTRIC CO. , S. CAROLINA DIV. 
GENERAL ELECTRIC CO . , INDUSTRIAL AND 
POWER CAPACITOR PRODUCTS DEPT. 
ALLEN-BRADLEY CO. 

TRW ELECTRONIC COMPONENTS, SEMICONDUCTOR 
OPERATIONS 

TEXAS INSTRUMENTS, INC. , 

SEMICONDUCTOR GROUP 

CHERRY ELECTRICAL PRODUCTS CORP. 

SPECTROL ELECTRONICS CORP. 

RCA CORP. , SOLID STATE DIVISION 
GENERAL ELECTRIC CO. , SEMI-CONDUCTOR 
PRODUCTS DEPT. 

MOTOROLA, INC. , SEMICONDUCTOR 
PRODUCTS DIV, 

FAIRCHILD SEMICONDUCTOR, A DIV. OF 
FAIRCHILD CAMERA AND INSTRUMENT CORP. 
TELEDYKE SEMICONDUCTOR 
GENERAL ELECTRIC CO. , MINIATURE 
LAMP PRODUCTS DEPT. 

C AND K COMPONENTS, INC. 

NATIONAL SEMICONDUCTOR CORP. 

CLARCSTAT MFC. CO. , INC. 

UNITRODE CORP. 

FAIRCHILD SEMICONDUCTOR, A DIV. OF 
FAIRCHILD CAMERA AND INSTRUMENT CORP. 
CAL-R, INC. 

GENERAL INSTRUMENT CORE . , SEMICONDUCTOR 
PRODUCTS GROUP 
SILICONIX, INC. 

SIGNETICS CORF, 

SPECIALTY CONNECTOR CO. , INC. 

SIEMENS CORP. 

AMPERE >1 ELECTRONIC CORP. , SEMICONDUCTOR 
AND MICROCIRCUITS DIV. 

HEWLETT-PACKARD CO. , CORPORATE HQ. 
INTERSIL, INC. 

AKP3HEX ELECTRONIC CORP. , COMPONENT DIV. 
N. L. INDUSTRIES , INC . , ELECTRONICS 
DEPT. 

SPRAGUE ELECTRIC CO. 

WARD LEONARD ELECTRIC CO. , INC. 

B0SSMAN MFG. , DIVISION OF MCGRAW- 
BDISQN CO. 

CENTRALAB ELECTRONICS, DIV. OP 
GLOBE-UNION, INC. 

ERIE TECHNOLOGICAL PRODUCTS, INC. 

BECKMAN INSTRUMENTS, INC. , HEL-IPOT DIV. 
AKPEREX ELECTRONIC CORP. 

TRW ELECTRONIC COMPONENTS, IRC FIXED 
RESISTORS, PHILADELPHIA DIVISION 
BELL INDUSTRIES , INC . , 

MILLER, J. W. , DIV. 

STACKPCLE CARBON CO. 

TEKTRONIX, INC, 

ELECTRA-MIDLAND COBP. , MEPCO DIV. , 

A NORTH AMERICAN PHILLIPS CO. 

BOURNS, INC. , INSTRUMENT DIV. 

BECKMAN INSTRUMENTS, INC, 

INTERNATIONAL RECTIFIER CORP. 
SWITCHCRAFT, INC. 

VARO, INC. 

MALLORY CAPACITOR CO. , DIV. OP 
P. R. MALLORY CO. , INC. 

DALE ELECTRONICS, INC. 

ESSEX INTERNATIONAL, INC. , CONTROLS DIV. 
MANSFIELD PLANT 



P. O. BOX 3608 
P. 0. BOX 128 

JOHN ST, 

1201 2ND ST. SOUTH 

14520 AVIATION 3LVD. 

P, O. BOX 5012 
3600 SUNSET AVE. 

17070 EAST GALE AVE. 
ROUTE 202 

ELECTRONICS PARK 

5005- E, MCDOWELL KD. 

464 ELLIS ST. 

12515 CHADRON AVE. 

KELA PK. 

103 MORSE STREET 
COMMERCE DRIVE 
LOWER WASHINGTON ST. 
580 PLEASANT ST. 

4300 REDWOOD HWY. 

1601 OLYMPIC B1VD. 

600 W. JOHN ST. 

2201 LAURELWOOD RD. 

811 E. ARQUES 
3560 MADISON AVE. 

186 WOOD ait;. S 

PROVIDENCE PIKE 
1501 PAGE MILL RD, 
10900 N. TAKTAU AVE. 

35 HOFFMAN AVE. 

P. O. 30X 787 

31 SOUTH ST. 

2536 W. UNIVERSITY ST. 

5757 N. GREEN BAY AVE. 
644 W. 12TH ST. 

2500 HARBOR B1VD. 

230 DUFFY AVE. 

401 N. BROAD ST. 

19070 REYES AVE. 

P. O. BOX 500 

22 COLUMBIA RD. 

6135 MAGNOLIA AVE. 

2500 HARBOR BlVD. 

9220 SUNSET BlVD, 

5555 N. ELSTON AVE. 

800 W. GARLAND AVE. 

3029 E. WASHINGTON ST. 
P. O. BOX 609 

P. O. BOX 1007 



HARRISBURG, PA 17105 
PICKENS, SC 29671 

HUDSON FALLS, NY 12839 
MILWAUKEE, WI 53204 

LAWNDALE, CA 90260 

DALLAS, TX 75222 
WAUKEGAN, IL 60085 
CITY OF INDUSTRY, CA 91745 
SOMERVILLE, NY 0S876 

SYRACUSE, NY 13201 

PHOENIX, AZ 85036 

MOUNTAIN VIEW, CA 94042 
HAWTHORNE, CA 90250 

CLEVELAND, OH 44112 
WATERTOWN, MA 02172 
DANBURY, CT C6810 
DOVER, NH 03820 
WATERTOWN, MA 02172 

SAN RAFAEL, CA 94903 
SANTA MONICA, CA 90404 

HICKSVILLE, NY 11802 
SANTA CLARA, CA 95054 
SUNNYVALE, CA 94086 
INDIANAPOLIS , IN 46227 
ISELIN, NJ 08830 

SLATERSVILLE , RI 02876 
PALO ALTO, CA 94304 
CUPERTINO, CA 95014 
HAPPAUGE, NY 11737 

MUSKEGON, Ml 49443 
NORTH ADAMS, MA 01247 
MOUNT VERNON, NY 10550 

ST. LOUIS, MO 63107 

MILWAUKEE, WI 53201 
BRIE, PA 16512 
FULLERTON, CA 92634 
HICKSVILLE, L. I. , NY 11802 

PHILADELPHIA, PA 19108 

COMPTON, CA 90224 
ST, MARYS, PA 15857 
BEAVERTON, OR 97077 

MORRISTOWN, NJ 07960 
RIVERSIDE, CA 92506 
FULLERTON, CA 92634 
LOS ANGELES, CA 90069 
CHICAGO, IL 60630 
GARLAND, TX 75040 

INDIANAPOLIS, IN 46206 
COLUMBUS, N8 68601 

MANSFIELD, OH 44903 
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Tektronix Seriai/Model No. Mfr 



Ckt 


No. Part No. 


Eff 


Dscont 


Name & Description 


Code 


hi 


670-2434-01 






CKT BOARD AS£Y:GK 1 ATTEN 


00009 


A2 


670-2434-01 






CKT BOARD ASSYiOi 2 ATTEN 


80009 


A3 


670-2237-00 






CKT BOARD ASSY: VERT PREAMP 


00009 


A4 


670-2236-00 


B2 50000 


B25I724 


CKT BOARD ASSY ;VERT RODE 


80005 


A4 


670-2236-01 


B251725 




CKT BOARD ASSY i VERT MODE 


8 0009 


A5 


670-2238-00 






CKT BOARD ASSY: VERT OUTPUT (1C) 


80009 


AS 


670-3023-02 






CKT BOARD ASSY s VERT OUTPUT (DESCRETE) 


80009 


A6 


670-2245-00 






CKT BOARD ASSYsFAN MOTOR 


80009 


Al 


670-3467-00 






CKT BOARD ASSY i TIMING 


80009 


A7 1 


670-3467-01 






CKT BOARD ASSY ; TIMING 


00009 


A3 


670-2234-02 


B2 50000 


3251094 


CKT BOARD ASSY i TRIG GEN AND SWF LOGIC 


80009 


AS 


670-2234-04 


B251095 




CKT BOARD ASSYsTRIG GEN AND SWP LOGIC 


30009 


m 


670-22 33-05 






CKT BOARD ASSY s INTERFACE 


80009 


A10 


670-2279-00 






CKT BOARD ASSY r GRATICULE ILLUM 


80009 


31690 147-0035-00 






MOTOR , DC sBRUSHLE SS , 10-15VDC , 145 Fill 


25088 


Cl 


281-0064-00 






CAP. , VAR, PLSTC:0. 25-1. 5PF,60CV 


72982 


C2 


281-0661-00 






CAP. ,FXD,CFR DI : C. SPFjNOM VALUE ),SEL 


72982 


C3 


285-0816-01 






CAP. ,FXD,PLSTC!0.190F, 10% ,600V 


80009 


06 


283-0000-00 






CAP- p FXD , CER DliO- 001 UF f +100-0% ,500V 


72982 


C? 


283-0000-00 






CAP. , FXD , CER DliO.OOlUF, +100-0%, SOOV 


72982 


CIO] 


[ 307-1014-02 






ATTENUATOR , FXD : 100X 


80009 


Clli 


f 










C121 


[ 307-1013-01 






ATTENUATOR , FXD } 1 0 X 


80009 


C13l 


[ 










CIS 


283-0001-00 






CAP. , FXD, CER DI :0. 005UF, +100-0% ,500V 


72982 


CIS 


2S1-0626-00 






CAP. ,FXD,CER DI : 3 . 3PF , 1% , 500V 


72962 


C21 


283-0004-00 






CAP. ,FXD,CER DI:0.02UF, +80-20%, I50V 


72982 


C22 


283-0087-00 






CAP . , FXD , CER DI ; 3 OOPF , 1 0% r 100V 


72982 


C23 


290-0517-00 






CAP. , FXD,ELCTLT:6.8CF»20%,35V 


56289 


C25 


283-0004-00 






CAP*, FXD, CEB DI?0,02UF, +80-20%, 150V 


72982 


C27 


281-0207-00 






CAP. ,VAR,PLSTC:2“18PF,100V 


80031 


C33 


281-0207-00 






CAP. ,VAR,PLSTCs2-18?F,10QV 


80031 


C34 


263-0139-00 






CAP. , FXD, CER DI ; 150PF , 2 0% , 5 GV 


72982 


C36 


283-0004-00 






CAP. , FXD, CER DI:0.02UF, +80-20%, 150V 


72982 


C37 


281-0536-00 






CAP. , FXD, CER DI tlGO0PF,10% , 500V 


72982 


C38 


281-0536-00 






CAP. , FXD, CER DI :1000PF, 10% ,500V 


72982 


C39 


283-0004-00 






CAP. , FXD, CER DI S0.02UF, +80-20%, 150V 


72932 


C42 


283-0004-00 






CAP. , FXD, CER DI:0. 02UP, +60-20%, 150V 


72982 


C46 


281-0626-00 






CAP. , FXD, CER DI s3, 3PF,i% ,500V 


72982 


C47 


261-0162-00 






CAP. , VAR, PLSTCtl.8-10PF, 300V 


34553 


C48 


281-0182-00 






CAP* ,VAR,PLSTC il* 8-10PF, 300V 


34553 


C49 


281-0621-00 






CAR. f FXD | CER DT : 12PF, 1% , 50QV 


72982 


C51 


281-0064-00 






CAP. , VAR, PLSTCiO. 25-1. 5PF, 600V 


72962 


C52 


261-0661-00 






CAP. , FXD, CER 01 ! O.SPFfMOK VALUE! ,SEL 


72982 


C53 


285-0316-01 






CAP. ,FXD,PLSTC;0. 19UF,10% ,600V 


80009 


CS6 


283- 0000-00 






CAP* ,FXD,CE$l DIsO.OOlUF, +100-0%, 500V 


72902 


C37 


283-0000-00 






CAP., FXD, CER DI :0.001UF, +100-0%, 500V 


72982 


C60t 


307-1014-02 






ATTENUATOR , FXD : XOOX 


80009 


ceil 












C62 \ 


307-1013-0 l 






ATTENUATOR, FXD slOX 


80009 


C63i 












C66 


283-0001-00 






CAR - ,FXD , CER DI : 0 , 005UF , +100-0% ,500V 


72982 


C6S 


281-0626-00 






CAP. , FXD, CER DI:3.3PF,1%,500V 


72982 


C71 


283-0004-00 






CAP* , FXD , CER DI:0*02UF,+80%-20%,15QV 


72982 


C72 


263-0087-00 






CAP- ,FXP,CBR DI; 30 OFF, 10% ,100V 


72982 



1 DM43/DM40 only. 



REV. C APR. 1975 



Mfr Part Number 



670-2434-01 

670-2434-01 

670-2237-00 

670-2236-00 

670-2236-01 

670-2238-00 

670-3023-02 

670-2245-00 

670-3467-00 

670-3467-01 

670-2234-02 

670-2234-04 

670-2233-05 

670-2279-00 

1AD3001-CA 

530-002 

3 01-00 0C 0G0808B 
285-0916-01 
831-516E102P 
831-S16E1C2P 

307-1014-02 

307-1013-01 

831-559E502P 

301-O0CC0J0339B 
S55016Z5V0203Z 
833-533B301K 
196D685X0 035KA1 
855016Z5V0203Z 

HTIOEA-213 

HT1QEA-218 

8101-050X3F1S1K 

855016Z5V0203Z 

301-055XSP0102K 

301-05 5X5P0102K 

855016Z5VQ203Z 

855016Z5V02C3Z 

301-00CC0J0339S 

2222-809-05002 

2222-809-05002 

3OX-00CGOG0120F 

530-002 

3Q1-000C0GG8083 

28S-0816-01 

331-516EIC2P 

831-S16E102P 

307-1014-02 

307-1013-00 



S31-559E502P 

3O1-O0DCOJ03335 

855016Z5V0203S 

838-553B301K 
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Ckf No. 

C73 

C7£ 

C77 

CB2 

C83 

C84 

C87 

C88 

C92 

C96 

C97 

C98 

C99 

C101 

C102 

Cl 05 
C107 
Cl09 
Cl 2 2 
C124 

C125 

C135 

C137 

C142 

C144 

C149 

C151 

CI61 

C162 

C164 

exes 

C201 

C202 

C205 

C207 

C209 

C225 

C229 

C235 

C237 

C242 

€245 

€249 

C251 

C253 

C261 

C262 

C302 

C321 

C334 

C338 

C339 

C346 



Tektronix 
Part No. 


Serial/Model No. 
Eff D scant 


Name & Description 


230-0517-00 

283-0004-00 

281-0184-00 

290-0517-00 

281-O2O7-00 






CAP, f f r XD,ELC'i'LT:6.80F ,20%, 35V 
CAP. ,FXD,C£R DliO.CZDF, +80-20%, 150V 
CAP . ,VAR , PLSTC : 2-I8PP ,50CVDC 
CAP., FXD, ELCTLT i 6. 8UF, 20%, 35V 
CAP. , VAR, PLSTC :2-18PF,100V 


283-0139-00 

281-0536-00 

281-0536-00 

283-0004-00 

281-0626-00 






CAP , , FXD , CER DI : 1 50FF , 20 % , 50V 
CAP „ , FXD ■, CEE DX; 1O0QPF , 10% ,500V 
CAP ♦ , FXD , CER DI : lOOOP'F , 10% , 500V 
CAP* ,FXD, CER DI ? 0 * 02UF ,+80-20% , 150V 
CAP., FXD, CER DI : 3 * 3PF , 1% , 500V 


281-0182-00 

201-0182-00 

281-0621-00 

281-0628-00 

290-0517-00 






CAP * , VAR , PLSTC : 1 * S-10PF , 300V 
CAP . f VAR, PLSTC ; 1 * 8-10PF , 300V 
CAP * , FXD , CER DI - 12PF , 1% , 500V 
CAP* ,FXD,CER DI:15PF,5%,600V 
CAP . f FXD , ELCTLT i 6 *8UF , 20% ,35V 


281“0207~00 
281-0536-00 
281-0536-00 
281-0207-00 
283-0004-0 0 






CAP . ,VAR , PLSTC : 2 -18PF , 1O0V 

CAP. , FXD, CER DI s 1000PF , 10% , 500V 

CAP . ,PXD ,CSR DI s 1000PF , 10% , 500V 

CAP . , VAR, PLSTC : 2-18PF , 100V 

CAP . , FXD, CER DIs0.02UF, +80-20%, 1SOV 


290-0517-00 

281-0525-00 

281-0525-00 

283-0003-00 

281-0625-00 






CAP . , FXD , ELCTLT s 6 * 8UF , 20% , 3 5V 
CAP* ,FXD,CBR Dl:47QPF ,+/-94PF , 500V 
CAP, r FXD,CER DI ;470PF f +/-94PF f 500V 
CAP * , FXD , CER DX:Q *O1UF,+8O~20%,15GV 
CAP * , FXD, CER DIt35PF,5%,500V 


281-0207-00 

281-0525-00 

290-0517-00 

281-0512-00 

290-0517-00 






CAP. , VAR, PLSTC s 2-1 BPF , 10OV 
CAP. ,FXD,CER DI ; 4 70PF , +/-94FF , 500V 
CAP . , FXD, ELCTLT :6 . BUF , 20% , 35V 
CAP . , FXD , CER DI s 2 7PF , +/- 2 , 7PF , 500V 

CAP. , FXD, ELCTLT :6.8UF, 20%, 3SV 


283-0004-00 

281-0628-00 

283-0004-00 

281-0207-00 

281-0536-00 






CAP. ,FXD,CER DIi0,02UF, +80-20%, 150V 

CAP., FXD, CER DI : 15PF , 5% , 600V 

CAP. , FXD, CER DI:0.02UF, +80-20%, 150V 

CAP . , VAR , PLSTC : 2 -18PF ,100V 

CAP . , FXD, CER DI : 1000PF , 10% , 500V 


281-0536-00 

283-0004-00 

290-0517-00 

281-0525-00 

281-0525-00 






CAP., FXD, CER DI i 1000PF , 10% , 500V 
CAP. , FXD, CER DI:0.020F, +80-20%, 150V 
CAP. ,FXO,ELCTLTs6.80F,20%,35V 
CAP. , FXD, CER DI:470PF,+/-94PF ,500V 
CAP, , FXD, CER DI :470PF,+/-94PF ,500V 


283-0003-00 

281-0628-00 

281-0207-00 

281-0525-00 

283-0000-00 






CAP. , FXD, CER DI : 0.0 IDF, +80-20%, 150V 

CAP., FXD, CER DI:15PF,5%,600V 

CAP * ,VAR .PLSTC s 2 “13PF , 100V 

CAP , , FXD , CER DI ; 47GFF , +/-94PF , 500V 

CAP. f FXD, CER DI ;0. 00 lUF, +100-0%, 500V 


290-0517-00 

281-0519-00 

290-0517-00 

283-0004-00 

2B3-0004-00 






CAP. ,EXD, ELCTLT :6.80F, 20%, 35V 
CAP. , FXD, CER DI :47PF ,+/-4 .7PF ,500V 
CAP . , FXD , ELCTLT ; 6 . BUF , 20% , 35V 
CAP. , FXD, CER DI:0.02CF, +80-20%, 150V 
CAP. , FXD ,CER DI i0.02UF, +80-20% , 150V 


281-0579-00 

283-0644-00 

290-0517-00 






CAP* r FXD, CER DI t 21PF , 5% r 500V 
CAP* , FXD, MICA Dil50PF,l%,500V 
CAP * , FXD, ELCTLT :G * BUF , 20% r 35V 



Mir 

Code 


Mfr Part Number 


56289 


196D685X003 5KA1 


72982 


85501625V0203Z 


34553 


2222-809-05003 


56289 


196D685X003 5KA1 


B0031 


HT10EA-218 


72982 


8101-050X5F151M 


72982 


30 1-055X5P0102K 


72982 


3G1-O55X5F0102K 


72982 


85501625V02032 


72982 


301-000C0J0339B 


34553 


2222-809-05002 


34553 


2222-809-05002 


72982 


3O1-OOCC0GO12OF 


72902 


301-OQ0C0G015OG 


56289 


196D685X0035KA1 


80031 


HT10EA-218 


72982 


301-055X5P0102K 


72982 


301-Q55X5P01Q2K 


80031 


HT10EA-218 


72982 


85501 6Z5V0203Z 


56289 


196D685X0035KA1 


72982 


301-000X50047 1M 


72982 


3O1-000X5D0471M 


72962 


855-S47E103Z 


72982 


308-OOOCOG03SOJ 


00031 


HT10EA-218 


72962 


3O1-000X5U047LM 


56289 


196D685X0035KA1 


72982 


308-0G0C0G0270K 


56289 


196D68 5X003 5KA1 


72982 


85501625V0203Z 


72982 


301-OOOCOG015QG 


72982 


855016a 5V020 33 


80031 


HT10EA-218 


72982 


301-05SX5P0102K 


72982 


301-055X5P0102K 


72982 


855016Z5V02032 


£6289 


19 6D685X003 5KA1 


72982 


30 1-Q00X5U047 1M 


72982 


301-O00X5UO471M 


72982 


855-547E1033 


72982 


3O1-000C0GO150G 


80031 


HT10EA-218 


72982 


3O1-O0OX5DO471M 


72982 


831-516E102P 


56289 


196D685X0035KA1 


72982 


308-0GQCQG047OK 


56289 


196D685X00 35 KAI 


72982 


85501625V0203Z 


72982 


855016Z5V0203Z 


72982 


301-05OC0GO210J 


00853 


D155E151FC 


56289 


196D605X0035KA1 



0 
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Electrical Parts List— 46S Service (SN B250000-up) 



Tektronix 
Ckt No. Part No. 



Serial /Model No. 
Eff Dscont 



Name & Description 



Mfr 

Code Mfr Part Number 



C347 


281-0504-00 


C349 


281-0578-00 


C351 


281-0549-00 


C352 


290-0517-00 


C3S4 


283-0004-00 


C356 


281-0549-00 


C358 


290-0517-00 


C361 


290-0517-00 


C362 


290-0517-00 


C363 


290-0517-00 


C364 


281-0504-00 


C368 


283-0058-00 


C374 


281-0504-00 


C381 


283-0000-00 


C391 


283-O000-O0 


C403 


281-0089-00 


C407 


283-0081-00 


C417 


283-0081-00 


C42 3 


283-0180-00 


C424 


283-019B-00 


C433 


283-0119-00 


C434 


283-0341-00 


C441 


283-0636-00 


C442 


281-0089-00 


C443 


281-0096-00 


C444 


281-0602-00 


C445 


283-0660-00 


C451 


283-0144-00 


C453 


283-0000-00 


C457 


283-0010-00 


C458 


283-0081-00 


C459 


283-0023-00 


C464 


283-0178-00 


C471 


283-0178-00 


CS02 


281-0579-00 


C503 


281-0651-00 


C5U 


281-0523-00 


CE12 


283-0004-00 


C515 


281-0511-00 


C522 


263-0003-00 


C525 


283-0003-00 


C528 


281-0511-00 


C531 


283-0003-00 


C549 


283-0003-00 


C601 


283-0167-00 


C602 


281-0611-00 


C603 


281-0670-00 


C604 


281-0523-00 


C606 


281-0628-00 


C607 


281-0515-00 


cell 


281-0523-00 


C612 


283-0004-00 


C615 


281-0511-00 


C622 


283-0003-00 



CAP. ,FXD,CER DI : 10PF ,+/-lPF f 500V 
CAP . ,FXD ,CER DI s 1SPF ,5% , 500V 
CAP., FXD, CER DX:68PF,10%,500V 
CAP . ,FXD r ELCTT/P :6 . OUF , 20% , 35V 
CAP. , FXD ,CER DI:0.02UF, +80-20 %,1S0V 
CAP . ,FXD,CER DI :68PF ,10%, 500V 
CAP . , FXD ,ELCTLT 1 6 . 8UF , 20% , 3 5V 
CAP . , FXD ,ELCTLT :6 . 8DF , 20% , 35V 
CAP . ,FXD ,ELCTLT 1 6 . 8DF , 20% , 3 5V 
CAP . ,FXD ,ELCTLT : 6 . 8UF , 20% , 35V 
CAP. , FXD, CER D3;10PF,+/-IPF,500V 

CAP. , FXD, CER DI :0 . 027UF , 10% , 100V 
CAP . , FXD ,CER DI ilOPF r +/-lPF ,500V 
CAP. , FXD, CER DIsO.OOlUF, +100-0%, 500V 
CAP. , FXD, CER DIsO.OOlUF, +100-0%, 500V 
CAP. ,VAR»C£R DI:2-8PP 

CAP. ,FXD,CER DI : 0 . 1UF ,+80-20% , 25V 
CAP. ,FXD,CER DliO.lUF, +80-20%, 25V 
CAP. , FXD, CER DI S5600PF , 20%, 200V 
CAP. , FXD, CER DI s 0 . 220F , 20% , 50V 
CAP , , FXD » CER DI: 220GPF ,5% »200V 

CAP . , FXD , CER DI : 0 , 0470F , 10% , 100V 
CAP FXD , MICA Ds36PF ,1.4%, 1O0V 
CAP., VAR, CER DI : 2— 8PF 
CAP . , VAR, AIR DI : 5 . 5-1 8PF 
CAP , ,FXD , CER DI : 68PF , 5% , 500V 

CAP. , FXD, MICA D : 51GPF , 2% , 500V 
CAP., FXD, CER DI:33PF,1%,50QV 
CAP . , FXD , CER DI : 0 . OOlDP ,+100-0% , 500V 
CAP. , FXD, CER DI jO.OSUF, + 100-20%, 50V 
CAP., FXD, CER DliO.lUF, +80-20%, 25V 

CAP., FXD, CER DI:0. IDF, +80-20%, 10V 
CAP. , FXD, CER Dr :0, IDF, +80-20 %,100V 
CAP . ,FXD ,CER 01:0. 1UF ,+80-20% , 100V 
CAP., FXD, CER DI :2lPF,5%,5GOV 
CAP., FXD, CER DI :47PF ,5% ,200V 

CAP . ,FXD ,CER DI : 1 OOPF , +/-2 OPF , 3 5 OV 
CAP. , FXD, CER DI :0.020F, +80-20% ,150V 
CAP. , FXD, CER DI :22PF,+/-2.2PF ,500V 
CAP., FXD, CER DI :0.C1UF, +80-20%, 150V 
CAP., FXD, CER DI tO.OlUF, +80-20%, 150V 

CAP. , FXD, CER DI : 2 2PF , +/-2 . 2PF , 500V 
CAP, , FXD, CER DI tO.OlUF, +80-20%, 150V 
CAP. , FXD, CER DliO.OlUF, +80-20%, 150V 
CAP,, FXD, CER DI : 0 . 1UF , 10% , 1QOV 
CAP . , FXD , CER DI : 2 .7PF .+/-25PF ,200V 

CAP . , FXD , CER DI : 1 . 8PF , +/-0 . 1PF , 500V 
CAP . , FXD , CER DI : 100PF , +/-20PF , 350V 
CAP., FXD, CER DI ! 15PF ,5% ,600V 
CAP., FXD, CER DI:27PF,+/-1.35PF,S00V 
CAP., FXD, CER DI :1Q0PF ,+/-2CPF ,350V 

CAE., FXD, CER DIs0.02UF, +30-20%, 150V 
CAP . , FXD , CER DI t 22PF , +/-2 , 2PF , 5O0V 
CAP. , FXD, CER DI:0.0lUF, +80-20%, 150V 



72982 


301 -OOOCOGOIOOF 


72982 


301-OOOCOGOI 80 J 


72982 


3O1-OO0U2JO680X 


56289 


19SD&85X0035KAI 


72982 


855Q16Z5VQ2033 


72982 


30 1-000D2 J068QK 


56289 


196D6S5X0035KA1 


56289 


196D68SX0035KA1 


56289 


196D685XQ035KA1 


56289 


196D6S5X0035KA1 


72982 


301-QOOC0GQ100F 


72982 


813ii3147W5R273K 


72982 


301-QOOCOGQiOGF 


72982 


831-516B102P 


72982 


831-516E102P 


72982 


53S-006-89A 


56289 


36C600 


56289 


36C600 


72982 


B121N204651562M 


72982 


8131N075651224M 


72982 


855-5 3SB222J 


72982 


8131N145W5R473K 


00853 


D151E360D0 


72982 


538-006-89A 


72982 


538-006D9-35 


72982 


308-G00P2G0680J 


00853 


D155F511G0 


72982 


801-457P 2G 330F 


72982 


831-516E102P 


56289 


273C20 


56289 


36C600 


56289 


20C374 


72982 


8131M145651104Z 


72982 


8131N145651104Z 


72982 


301-050COG0210J 


72982 


374-001T2H0470J 


72982 


301-OOOU2M0101M 


72982 


855016Z5V0203Z 


72982 


301-O00CCG022GK 


72982 


8S5-547E1032 


72982 


855-547E103Z 


72982 


301-0OOC0G0220K 


72982 


855-547E1G32 


72982 


055-547E103Z 


72982 


8131K147W5R104K 


72982 


374-001CODG279C 


72982 


374-005COK01898 


72982 


301-00002M0101M 


72982 


301-0Q0COG015OG 


72982 


3O2-000C0G0270J 


72982 


3O1-0OCU2MO1Q1M 


72982 


355016Z5V0203Z 


72982 


301-OOOCOG022CK 


72982 


855-547E103Z 



0 



7-5 



ii 



Electrical Parts List— 465 Service (SN B25000O-up) 



Tektronix Serlal/Model No* Mfr 



Ckt No. 


Part No* 


Eff 


Dscont 




Name & Description 




Code 


Mfr Part Number 


C625 


283-0003-00 






CAP . 


,FXD rCER DIjO-OIOF, +80-20%, 150V 




72982 


855-547E1032 


C62B 


281-0511-00 






CAP* 


, FXD, CER 01 : 22PF ,+/-2 . 2PF , 500V 




72982 


301-000CQGQ220K 


C631 


283-0003-00 






CAP, 


, FXD, CER DI:0.0lDF, +80-20%, 150V 




72932 


055-54761032 


C649 


283-0003-00 






CAP* 


, FXD ,CER 01:0. 01UF , +80-20% , 150V 




72982 


8S5-547E1032 


C655 


290-0527-00 






CAP* 


, FXD , ELCTLT : 1 5DF ,20% , 20V 




90201 


TDC 156M020FL 


C676 


281-0540-00 






CAP* 


, FXD, CER. DI :51PF ,5% ,500V 




72982 


301-00002J0510J 


C678 1 








CAP. 


, FXD ,CER DX : 33PF , (NO.M VALUE) ,SEL 








C690 


283-0024-00 






CAP, 


, FXD ,CER DIsO.lUF, +80-20%, 30V 




56289 


273C16 


C805 


290-0527-00 






CAP. 


, F XD , ELCTLT s 150F , 20 % , 2 OV 




90201 


TDCl5m020FL 


C8G8 


281-0577-00 


B250000 


B251094 


CAP, 


,FXD ,CER 01 :14PF ,5%, 500V 




72982 


301-050COG0140J 


ceoe 


281-0564-00 


B251095 




CAP. 


, FXD,CER DI:24PF,5% 




72982 


3Q1-QO0COGO2 40 J 


C824 


281-0511-00 






CAP, 


, FXD ,CER DI : 22PF , +/-2 . 2PF ,500V 




72982 


3O1-O00C0G02 2 OK 


C826 


2B1-Q523-00 






CAP, 


,FXD,CER DI : 10 OFF , +/-20PF , 350V 




72982 


301 -O0OD 2MQ101M 


C829 


290-0529-00 






CAP* 


, FXD , ELCTLT i 47UF , 20% , 20V 




56289 


196P476X0020LA3 


C834 


290-0527-00 






CAP* 


, FXD ,ELCTLT i 15UF , 20 % , 20V 




90201 


TDC156M020FL 


C835 


290-0527-00 






CAP. 


, FXD, ELCTLT :150F ,20% ,20V 




90201 


TDC156M020FL 


C836 


290-0527-00 






CAP* 


,FXD f ELCTLT; 15’dF , 20% , 20V 




90201 


TDC156M020FL 


C837 


281-0524-00 






CAP, 


, FXD, CSS DI:150PF ,+/-30PF,50OV 




72382 


3O1-OOOX5U015IM 


C839 


290-0536-00 






CAP* 


,FXD , ELCTLT :10UF, 20% , 25V 




90201 


TDC106M025FL 


C853 


283-0024-00 






CAP* 


,FXD,CER DI:0.1UF, +80-20%, 30V 




56289 


273C16 


C855 


290-0527-00 






CAP. 


,FXD, ELCTLT : 15UF ,20% , 20V 




90201 


TDC156M020FL 


case 


2 SI- 05 77-00 


B250000 


B251094 


CAP, 


, FXD, CER DX ;14PF,5% ,500V 




72982 


301-050COG0140J 


CSSS 


281-0564-00 


B251095 




CAP. 


, FXD, CER DI:24PF,S%,$OOV 




72982 


301-OOOCOG0240J 


C863 


281-0523-00 






CAP. 


,FXD,CER DI : 100PF , +/- 20PF ,350V 




72982 


301-OOOU2M01Q1M 


€874 


290-0 S 27 -00 






CAP * 


, FXD , ELCTLT : 15DF , 20% , 20V 




90201 


TDC156K020FL 


CS77 


281-0500-00 






CAP, 


,FXD,CER DI s 12FF ,+/-0 . 6PF , 500V 




72982 


301 “OOOC 0G012OJ 


C879 


290-0522-00 






CAP* 


, FXD f ELCTLT : lUF , 20% ,50 V 




56289 


196D105X0050HA1 


C891 


290-0527-00 






CAP » 


, FXD , ELCTLT : 1 5UF ,20%, 20V 




90201 


TDC156M020FL 


C893 


290-0527-00 






CAP* 


,FXD , ELCTLT : 15UF , 20% ,20V 




90201 


TDC156H020FL 


C896 


290-0527-00 






CAP * 


, FXD , ELCTLT : 15W f 20% 1 20V 




90201 


TDC156M020FL 


C897 


290-0527-00 






CAP* 


, FXD , ELCTLT ; 1 5UF ¥ 2 0 % r 2 O' V 




90201 


TDC156M020FL 


C1000 


283-0004-00 






CAP. 


, FXD , CER DI : 0 . 02 UF , +8 0 -20 % , 1 5 OV 




72982 


8S5016J35V02Q33 


C10G2 


283-0178-00 






CAP* 


f FXD r CER DI ;0. 1UF ,+80-20% , LO0V 




72982 


S131N145651104Z 


C1C03 


281-0637-00 






CAP* 


f FXD, CER DI;91PF„5%,5O0V 




72982 


301 -OOOZ5D 0910 J 


CIO 17 


281-0511-00 






CAP* 


, FXD ,CER DI 1 22PF ,+/-2 . 2PF , 500V 




729S2 


301-OO0C0G0220K 


CIO 21 


283-0004-00 






CAP* 


, FXD, CER DI : 0 . 02 UF , +80-20%, 1 50V 




72982 


B55016Z5V02O3S 


C1024 


290-0527-00 






CAP. 


,FXD .ELCTLT : 1SUF , 20% , 20V 




90201 


TDC156MC2GFL 


C1026 


281-0523-00 






CAP* 


, FXD , CER DI 1 100PF ,+/-2 OPF , 3 5 OV 




72982 


301 -0000 2K0101M 


C1031 


283-0004-00 






CAP » 


, FXD, CER DI:0.02UF, +80-20%, 150V 




72982 


855016Z5V0203Z 


C1036 


281-0579-00 






CAP * 


, FXD, CER DI : 21PF , 5% , 500V 




72982 


301-050C0G0210O 


Cl 038 


290-0527-00 






CAP* 


, FXD , ELCTLT 5 150F ,20% , 20V 




90201 


TDC156M020FL 


C1039 


283-0023-00 






CAP. 


,FXD ,CER DI : 0 . IDF ,+80-20% , 10V 




56289 


20C374 


C1044 


290-0523-00 






CAP* 


f FXD , ELCTLT ; 2 * 2UF , 20% , 20V 




56239 


196D225X0025HA1 


C1062 


283-0178-00 






CAP * 


, FXD, CER DI:0.1U?,+80-20%,100V 




72982 


8131N145651104Z 


Cl 06 3 


281-0637-00 






CAP. 


, FXD, CER DT;91FF,5%,500V 




72902 


3 01-0002 5D0910J 


C1065 


281-0629-00 






CAP , 


, FXD, CER DI : 33PF , 5% ,600V 




72982 


3 08-000COG03 3 QG 


C1077 


281-0511-00 






CAP* 


, FXD, CER DX ; 22PF ,+/-2 * 2PF , 500V 




72982 


301-OOOC0G0220K 


cioei 


283-0004-00 






CAP- 


, FXD, CER DI;0.02OF, +80-20%, 150V 




72932 


855016Z5V02O3Z 


CIO 84 


290-0527-00 






CAP. 


, FXD , ELCTLT : 15UF , 20 % , 20V 




90201 


TDC156M020FL 


close 


281— 0S23“00 






CAP, 


,FXD ,CER DI : 1O0PF , +/-20PF , 350V 




72982 


301-000U2M0101M 


C1091 


283-0004-00 






CAP* 


,FXD ,CER DX 1 0 . 020F , *80-20% r 150V 




72982 


8 5 5016Z 5V0203 Z 


C1096 


281-0573-00 






CAP* 


f FXD, CER DI ; 18PF , 5% ,50OV 




72982 


301-OOOCOG018DJ 


Cl 099 


283-0023-00 






CAP, 


,FXD,CER D1:0.1UF, +80-20%, 10V 




56289 


20C374 


C1113 


290-0519-00 






CAP. 


, FXD , ELCTLT : 100UF , 20% , 2QV 




56289 


19SD107X0020MA3 


ail? 


283-0080-00 






CAP- 


, FXD, CER DI J 0.02 2UF, +80-20%, 25V 




56289 


19C611 



^Selected and added if necessary* 
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Electrical Parts List— 465 Service ($N B250000 up) 



Cki No. 


Tektronix 
Part No, 


Seriai/Model No. 
Eff Dsccnt 


Name & Description 


Mfr 

Code 


Mfr Part Number 


CI130 




281-0629-00 






CAP., FXD, CER DI:33PF,5%,60QV 


72982 


308O0C0G0330G 


C1131] 


! 1 








CAP., SET MI'CHD 1 9 , 9 5UF 






C1133 


LI 


295-0175-00 






CAP . SET .MTCHD : Q , 10P 


80009 


295-0175-00 


CL13SI 










CAP., SET MTCHD; 98 5PF 






C1136 




281-0096-00 






CAP . , VAR , AIR DI : 5 . 5-18PF 


72982 


538-QQ6D9-35 


C1137 




281-0089-00 






CAP. , VAR, CER Dr ;2~SPF 


72982 


S38-Q06-89A 


C1138 




283-0331-00 






CAP. , FXD, CER DI :43PF , 2% , 100V 


72982 


805-505A430G 


C1151 




283-0268-00 






CAP. ,FXD,CSR DI :0.015UF,10% ,50V 


72982 


8131M075W5R153K 


C1152 




290-0245-00 






CAP , , FXD ,ELCTLT ; 1 * 5UF , 10% , 10V 


56289 


150D155X9010A2 


C1153 




263-0645-00 






CAP. , FXD, MICA D ; 790PF , 1% , 100V 


00853 


D151E791FO 


C1161 










CAP . , SET, MTCHD : 1UF 






C1163 


1 


295-0157-00 






CAP . SET , MTCHD i 0 . 1UF 


80009 


295-0157-00 


cues] 










CAP . , SET , MTCHD t 9 98PF 






C1167 




281-0089-00 






cap. ,var,cer di<2-8pf 


72982 


538-006-89A 


Cl 168 




283-0331-00 






CAP., FXD, CER DI ; 43PF , 2% , 100V 


72982 


305-505A430G 


€1201 




283-0023-00 






CAP. , FXD, CER Dr : 0 , 1UF ,+80-20% , 10V 


56289 


20C374 


C1208 




283-0004-00 






CAP. ,FXD,CER Dr :0.02UF, +80-20%, 150V 


72982 


85501625V02032 


C1209 




283-0004-00 






CAP. ,FXD,CER DI i 0.02DF, +80-20%, 150V 


72982 


355016Z5V02Q3Z 


C1220 




290-0650-00 






CAP . , FXD , BLCTLT s 1000CJF ,20% , 10V 


56289 


109D108X0010T2 


CX235 




283-0178-00 






CAP. ,FXD,CER DI ;Q.lUF ,+00-20% ,100V 


72982 


81 3 IN 14 56511042 


C1243 




283-0004-00 






CAP. ,FXD,CER DI :0.02DF, +80-20%, 150V 


72982 


855016Z5V02032 


C1256 




283-0024-00 






CAP. ,FXD,CER DIjO.IBF,- +80-20%, 30V 


56289 


273C16 


C1261 




281-0064-00 






CAP. , VAR, PDSTC: 0.2 5-1. 5PF, 600V 


7 2 982 


530-002 


C1262 




283-0092-00 






CAP, , FXD, CER DIi0.03UF, +80-20%, 200V 


72982 


845-534E303Z 


€1263 




283-0003-00 






CAP. , FXD, CER DXtO.OlUF, +80-20%, 150V 


72982 


B55-547E1032 


C1269 




283-0003-00 






CAP. ,FXD ,CER DI ;0. OlUF, +80-20% , 150V 


72982 


855-547S103Z 


C1261 




2B1-0064-00 






CAP. ,VAR,PLSTC : 0 . 25-1. 5PF, 600V 


72982 


530-002 


CI282 




283-0092-00 






CAP . t FXD , CER DlsO.OSUF, +80-20%, 200V 


72902 


845-534E303Z 


C1283 




283-0003-00 






CAP . ,FXD ,CER DI ;0 . OlUF , +80-20% , 150V 


72982 


855-547E103S 


Cl 2 SB 




283-0003-00 






CAP. ,FXD,CER DI:0. OlUF, +80-20%, 150V 


72982 


855-547E103S 



C1307 


281-0611-00 


CAP . , FXD , CER DI 3 2 , 7PF ,+/ -25PF, 2O0V 


72982 


37 4-QQ1CQ J0279C 


C1327 


281-0611-00 


CAP. ,EXD,CER DI : 2 . 7PF , +/-25PF ,200V 


72982 


374-O01CQJ0279C 


C1339 


283-0081-00 


CAP., FXD, CER DI iO.lUF, +80-20%, 25V 


56289 


36C60O 


Cl 348 


283-0023-00 


CAP . , FXD, CER DI sO. IDF , +80-20%, 10V 


56289 


20C374 


C1349 


233-0023-00 


CAP., FXD, CER DItO.IUF, +80-20%, 10V 


56289 


20C374 " 


C1403 


283-0198-00 


CAP., FXD, CER DI ;0.22UF,20%,50V 


72982 


8131N075G51224M 


C1404 


290-0149-00 


CAP . , FXD ,ELCTLT ; 5UF, +75-10% ,150V 


56289 


30D505G1500D4 


C1412 


290-0536-00 


CAP . ,FXD ,EDCTLT : 1CUF , 20% , 25V 


9O201 


TDC1O6M025FL 


Cl 4 16 


283-0203-00 


CAP., FXD, CER DI;0.47UF,20%,50V 


72982 


8131N075651474M 


C1419 


290-0560-00 


CAP . ,FXD ,ELCTDT : 4 7uF , 20 % , 25V 


56289 


196D476X0025MA3 


C1420 


281-0622-00 


CAP., FXD, CER DI ;47PF , 1% , 5O0V 


72982 


308-OOOCOGO47OF 


C1421 


283-0071-00 


CAP, , FXD, CER DT;0.0068?JF, +80-30%, 5000V 


56289 


45C10A1 


C1422 


283-0071-00 


CAP. , FXD, CER DI :0 .0068UF ,+80-30% , 5000V 


56289 


45C10A1 


C142 3 


283-0071-DO 


CAP. , FXD, CER DI;0.0068UF, +80-30%, 5000V 


56289 


45C10A1 


€1424 


285-1040-00 


CAP FXD ,PLSTC ;0. 0012UF ,10% , 4000V 


56289 


4 30? 12 29 40 


C1427 


283-0002-00 


CAP. , FXD, CER DI:0, OlUF, +60-20%, 500V 


72982 


811-54631 03 Z 


C1430 


285-1040-00 


CAP . , FXD , PLSTC : 0 . 00 12UF , 10 % , 4000V 


58289 


430P12294O 


C1442 


283-0003-00 


CAP., FXD, CER DIjO. O lUF, +80-20%, 150V 


72982 


855-547EI03Z 


C1445 


283-0003-00 


CAP. , FXD, CER DItO. OlUF, +80-20%, 150V 


72982 


855-547E1032 


C1447 


283-0003-00 


CAP,, FXD, CER DIsO.OlOTV +80-20%, 150V 


72982 


855-547E103Z 


C1449 


283-0003-00 


CAP . ,FXD ,CER DI ;0 . 01DF , +80-20% , 150V 


72982 


855“547E103Z 


€1452 

1 


281-0580-00 


CAP., FXD, CER DI;470PF,10% ,500V 


72982 


301-00025DG471E 



1 

Individual timing capacitors in this assembly must be ordered by the 9 digit part number,, letter suffix and 
tolerance printed on the timing capacitor to be replaced. The letter suffix and the tolerance should be the 
same for all of the timing capacitors in the assembly. EXAMPLE: » 



285-XXXX-XX F- 
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Electrical Parts List — 465 Service (SN B250000 up) 



CM No, 

C1471 

C1474 

C1475 

C1476 

C1477 

C1481 

C1464 

C1487 

CX483 

C1S10 

C1511 

G1512 

C15.13 

C152Z 

C1525 

Cl 53 4 
C1S37 
C1542 
C1549 
C1552 

C1559 

C1562 

C1569 

C1587 

C1592 

C1593 

C1596 

C1597 

C1698 

C4402 

C4412 

C4422 

C4425 

C4427 

C4430 

C4432 

C4437 

C4438 

C4439 

C4442 

C4444 

C4464^ 

C4474 1 

C4481 

C4482 

C4485 

C4491 

C4492 

C449S 

C4499 

CHI 8 
CR31 
CR32 
CR34 
CR39 



1 Bart 



Tektronix Serial/Model No. 

Part No. Eff Dscont Name & Description 



Mfr 

Code Mfr Part Number 



281-0064-00 

283-0111-00 

283-0000-00 

283-0057-00 

283-0057-00 



CAR . , VAR , PI.STC :0. 25-1. 5PF, 600V 
CAP.,FXD,CER DI:0.1UF,20%»50V 
CAP . , FXD ,CER DI : 0 . 001UF , +100-0% , 500V 
CAP . ,FXD , CBR DI ! 0 . 1UF , +8 0 -20 % , 200V 
CAP . ,FXD ,CSR DI ; 0 . 10F , +80-20% , 200V 



72982 530-002 

72 982 8131N07565.U04M 

72982 831-516E102P 

56289 274C10 

56289 274C10 



290-0164-00 

283-0178-00 

283-0101-00 

285-1040-00 

283-0167-00 



CAP . , FXD ,ELCTLT ! 1UF ,+50-10%, 150V 


56289 


30D105F150BA4 


CAP. ,FXD,CER DlsO.lCJF, +80-20%, 100V 


72982 


8131N145651104Z 


CAP. ,FXD,CER DI:4?0CPF, +80-20%, 6000V 


56289 


45C11A 


CAP. , FXD , PLSTC : 0 . 0012UF ,10%, 4000V 


56289 


430P122940 


CAP. ,FXD,CER DI ; 0 , 10 F , 1C% ,100V 


72982 


8131N147W5R104K 



281-0580-00 

290-0670-00 

290-0638-00 

283-0004-00 

283-0178-00 



CAP. ,FXD,CER DI : 47 OPF , 10% , 500V 
CAP. ,FXD ,2X,CTLT: 5500? ,475-10% , 100V 
CAP . ,FXD,ELCTt/P;12G0UF,+?5-10% ,100V 
CAP. ,FXD,CER DI:0.Q2UF, +80-20%, 150V 
CAP. ,E'XD,C£R DIlO.lUP, +80-20%, 100V 



72982 301-0002500471K 

56289 68D10512 

56289 68D10529 

72982 85S016Z5V0203Z 

72902 8131N145651104Z 



290-0305-00 

281-0550-00 

290-0534-00 

290-0529-00 

290-0571-00 



CAP . ,FXD,ELCTLT 1 305’ ,20%, 150V 


56289 


109D 305X015 OC 2 


CAP. ,FXD,CER DI :120PF,10%,500V 


72982 


301-000X5P0121X 


CAP . , FXD, ELCTLT:5500UF, +100-10% , 30V 


90201 


20-36094 


CAP. ,FXD,ELCTLT:470F , 20% , 20V 


56289 


196D476X0020LA3 


CAP. , FXD, ELCTDP : 50000F , +100-0%, 25V 


90201 


20-36043 



29O-0S3S-Q0 


CAP. ,FXD,ELCTLTs 


290-0583-00 


CAP . , FXD , EBCTLT : 


290-0535-00 


CAP. ,FXD,ELCTLT: 


290-0523-00 


CAP. ,FXD,EICTLTi 


285-0686-00 


CAP. ,FXD,PDSTC:0 



33UF,20% , 10V 


56289 


196D336X0010KA1 


3000UF ,+100-10% ,35V 


56289 


68D10490 


33UF , 20% ,10V 


56289 


196D336X0010KA1 


2.20F,20%,20V 


56289 


196D225X0025HA1 


.0680?' ,10% ,100V 


01002 


64F22AA6B3 



281-0551-00 


CAP . , FXD , CER DIj 


290-0532-00 


CAP , , FXD , ELCTI.T : 


281-0513-00 


CAP. ,FXD ,CER DI: 


290-0536-00 


CAP . ,FXD ,EICTLT : 


283-0032-00 


CAP. ,FXD,CER DI: 



390PF ,10% ,500V 


72982 


301-OOOX5P0391K 


150UF,20% ,€V 


90201 


TDC157M006CD 


27PF ,+/-5 . 4PF , 500V 


72982 


301-00OP2G0270M 


10UF,20%,25V 


90201 


TDC106M025FL 


470PF,5%,500V 


72982 


831-5O0Z5D471J 



283-0032-00 

281-0139-00 

281-0638-00 

281-0524-00 

283-0000-00 



CAP. (FXDfCER DI :470PF ,5% ,500V 
CAP. ,VAR,CER DI : 2 . 5-9PF, 10CV 
CAP. ,?XD,CER DI:240PF,5%,500V 
CAP. ,FXD ,CER DX :150PF r +/-30PF ,500V 
CAP. ,FX0,CER DI jO.OOlUF ,+100-0% , 5O0V 



72982 831-500Z5D471J 

72982 518-002A2. 5-9 

72982 301-000S5D0241J 

72982 301-OOOX5UO151M 

72982 831-516E102P 



283-0065-00 

281-0629-00 

281-3123-00 

281-0617-00 

283-0065-00 

231-0651-00 



CAP. ,FXD,CER DI :0 .OOlUF , 5% ,100V 
CAP. , FXD,CER 01 S33PF ,5% ,600V 
CAP. ,VAR,CER DI:5-25PF,10QV 
CAP, ,FXO,CER DI s 15PF , 10% , 200V 
CAP . ,FXD r CER DI : 0 . 001UF , 5% , 100V 
CAP. , FXD,CER DI :47PF ,5%, 200V 



72982 805-505B102J 

72982 308-000COG033OG 

72982 518-OOOA5-25 

72982 374-001C050150K 

72982 805-S05B102J 

72982 374-001T2H0470J 



283-0077-00 

283-0000-00 

283-0003-00 

283-0077-00 

283-0000-00 

290-0523-00 

290-0523-00 



CAP-, FXD r CEE Dli330PF,3%,5GOV 


562B9 


40C94A3 


CAP* ,FXD,CEK DXsQ.OOlUF, +100-0%, 500V 


72982 


831-516E102P 


CAP* ,FXD,CER DI:Q,G1UF, +80-20%, 150V 


72982 


855-547E103S 


CAP* ,FXO,CER DIi330PF,5% # 500V 


56289 


40C94A3 


CAP. ,FXD,CER DliO.OOlOF, +100-0%, 500V 


72982 


831-516E102P 


CAP * , FXD , ELCTEiT : 2 , 2UF , 20% , 20V 


56289 


196D225X0025HA1 


CAP * f FXD t ELCTLT j 2 * 2W , 20% , 2 DV 


56289 


196D225X0025HA1 



152-0323-00 

152-0153-00 

152-0153-00 

152-0271-00 

152-0460-00 



SEMICOND DEVICE :S3XICOK, 35V , 100MA 
SEMICOND DEVICE :SILICON , 15V , 50KA 
SEMICOND DEVICE : S ILICON , 1 5V , 50MA 
SEMICOND DEVICE iSILICON , 10PF 
SEMICOND DEVICE : 100V , lHA 



03508 SE365 

13715 FD7003 

13715 FD7O03 
01281 VICE 
04713 IN5298 



of Circuit Board. 



8 
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Electrical Parts List— 465 Service (SN B250000-up) 



Ckt No. 


Tektronix 
Part No. 


Serial/Model No. 
Eff Dscant 




Name & Description 


Mfr 

Code 


Mfr Part Number 




132-0323-00 






SEMICOND 


DEVICE : SILICON ,35V, 100MA 


03508 


SE365 


CR81 


152-0153-00 






SEMICOND 


DEVICE : SILICON ,15V, SOMA 


13713 


FD7003 


CR02 


152-0153-00 






semicgnd 


DEVICE ! SILICON ,15V, 50KA 


13715 


FD7003 


CR84 


152-0271 “00 






SEMICOND 


DEVICE : SILICON, 10PF 


01281 


VICE 


CRXS2 


152-0141-02 






SEMICOND 


DEVICE : SILICON, 30V, 150MA 


07910 


1N4152 


CR164 


152-0141-02 






SEMICOND 


DEVICE : SILICON ,30V, 150MA 


07910 


1N41S2 


CR165 


152-0141-02 






SEMICOND 


DEVICE s SILICON ,30V, IS OMA 


07910 


1N4152 


CR166 


152-0141-02 






SEMICOND 


DEVICE : SILICON ,30V, 150MA 


07910 


1N4152 


CR167 


152-0141-02 






SEMICOND 


DEVICE : SILICON, 30V, 150MA 


07910 


1N4152 


CR252 


152-0141-02 






SEMICOND 


DEVICE s S ILICON ,30V, 150MA 


07910 


1N4152 


CR304 


152-0153-00 






semicond 


DEVICE ! SILICON ,15V., SOMA 


13715 


FD7003 


CR305 


152-0153-00 






SEMICOND 


DEVICE sSILICON, 15V , 50MA 


13715 


FC7Q03 


CR307 


152-0153-00 






SEMICOND 


DEVICE : SILICON ,15V, 50KA 


13715 


FD7003 


CR308 


152-0153-00 






SEMICOND 


DEVICE : SILICON , 15V , SOMA 


13715 


FD7003 


CR314 


152-0153-00 






SEMICOND 


DEVICE: SILICON, 15V, SOMA 


13715 


FD7003 


CR315 


152-0153-00 






SEMICOND 


DEV ICE : SILICON , 1SV , 5 OKA 


13715 


FD7Q03 


CR317 


152-0153-00 






SEMICOND 


DEVICE : SILICON ,15V, 50MA 


13715 


FD70Q3 


CR318 


152-0153-00 






SEMICOND 


DEVICE: SILICON , 15V , 50MA 


13715 


FD7003 


CR342 


152-0141-0 2 






SEMICOND 


DEVICE : SILICON , 30V , 15 CM A 


07910 


1N4152 


CR362 


152-0141-02 






SEMICOND 


DEVICE : SILICON , 3 OV , 15 DMA 


07910 


1N4152 


CR368 


152-0141-02 






SEMICOND 


DEVICE : SILICON, 30V , 150MA 


07910 


1N4152 


CR372 


152-0141-02 






SEMICOND 


DEVICE sSILICON , 30V , 1S0MA 


07910 


1N4152 


CR378 


152-0141-02 






SEMICOND 


DEVICE: SILICON, 30V , 150m 


07910 


imi52 


CR421 


152-0269-00 






SEMICOND 


DEV ICE sSILICON, VAR VCAP. ,4V,33PF 


25403 


1N3182 


CR422 


152-0269-00 






SEMICOND 


DEV ICE ; S ILICON , VAR VCAP . , 4V , 3 3PF 


25403 


1N3182 


CRS17 


152-0246-00 






SEMICOND 


DEVICE s SILICON , 400PIV , 2O0MA 


07910 


CD12676 


CR550 


152-0125-00 


H250000 


B2 56799 


SEMICOND 


DEVICE : TUNNEL , 15PF , 4 , 7m 


03508 


STD704 


CR550 


152-0125-01 


B256800 




SEMICOND 


DEVICE : TUNNEL , 15PF , 4 . 7MA 






CR552 


152-0125-00 


R256800 


3256799 


SEMICOND 


DEVICE : TUNNEL , 1SPF ,4 . 7MA 


03508 


STD704 


CR552 


152-0125-01 


B250000 




SEMICOND 


DEVICE i TUNNEL1 5 PF , 4 . 7MA 






CR553 


152-0141-02 






SEMICOND 


DEVICE: SILICON, 30V f 150MA 


07910 


1N4152 


CRS54 


152-0141-0 2 






SEMICOND 


DEVICE: SILICON, 30V , 150MA 


07910 


1N4152 


CR617 


152-0246-00 






SEMICOND 


DEVICE: SILICON, 400P IV, 200MA 


07910 


CD12676 


CK650 


152-0125-00 


B250000 


B256799 


SEMICOND 


DEVICE : TUNNEL , 1 5PF , 4 ■ 7MA 


03508 


STD704 


CR650 


152-0125*01 


B256300 




SEMICOND 


DEVICE : TUNNEL , 15PF ,4 . 7MA 






CR6S2 


152-0125-00 


B250000 


B257699 


SEMICOND 


DEVICE : TUNNEL , 1 5PF , 4 . 7MA 


03508 


STD704 


CR652 


152-0125-01 


B256800 




SEMICOND 


DEVICE: TUNNEL, 15PF,4 . 7KA 






CR801 


152-0322-00 






SEMICOND 


DEV ICE:SILICON,15V 


28480 


5082-2672 


CR909 


152-0141-02 






SEMICOND 


DEVICE : SILICON , 3CV , 15 OMA 


07910 


1N4152 


CR818 


152-0141-02 






SEMICOND 


DEVICE ! SILICON ,30V, 150MA 


07910 


1N4152 


CRS22 


152-0141-02 






SEMICOND 


DEVICE : SILICON ,30V, 15 OMA 


07910 


1H4152 


CR825 


152-0141-02 






SEMICOND 


DEVICE s SILICON ,30V, 15 OMA 


07910 


1N4152 


CR826 


152-0141-02 






SEMICOND 


DEVICE : SILICON , 30V , 15 OMA 


07910 


1N4152 


CR831 


152-0141-02 






SEMICOND 


DEVICE : SILICON ,30V, 15 OMA 


07910 


1N4152 


CR832 


152-0141-02 






SEMICOND 


DEVICE : SILICON , 3 OV , 15 OMA 


07910 


1N4152 


CR83S 


152-0141-02 






SEMICOND 


DEV ICE : S ILICON , 3 OV ,15 OMA 


07910 


1N4152 


CR851 


152-0322-00 






SEMICOND 


DEVICE : SILICON , 15V 


28480 


5082-2672 


CR859 


152-0141-02 






SEMICOND 


DEVICE : SILICON , 30V , 15 OMA 


07910 


1N4152 


CR862 


152-0141-02 






SEMICOND 


DEVICE : SILICON , 3 QV , 15 OMA 


07910 


1N4152 


CR863 


152-0141-02 






SEMICOND 


DEVICE : SILICON , 3 GV , 150MA 


07910 


1N4152 


CRQ77 


152-0141-02 






SEMICOND 


DEVICE sSILICON , 3 OV , 15 OMA 


07910 


1N4L52 


CRIOOl 


152-0141-02 






SEMICOND 


DEVICE : SILICON , 3 OV , 15 OMA 


07910 


1N4152 


CR1004 


152-0141-02 






SEMICOND 


DEVICE sSILICON ,30V, 15 OMA 


07910 


1N4152 


CRlOU 


152-0141-02 






SEMICOND 


DEVICE ; SILICON ,30V, 15 OMA 


07910 


1N4152 


CR1024 


152-0141-02 






SEMICOND 


DEVICE : SILICON , 30V , 15 OMA 


07910 


1N4152 


CRlO 3 5 


152-0141-02 






SEMICOND 


DEVICE sSILICON , 30V , 15 OMA 


07910 


1N4152 


CR1042 


152-0141*02 






SEMICOND 


DEVICE : SILICON , 30V , 15 OMA 


07910 


1N4152 
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Electrical Parts List— 465 Service (SN B25QQQQ-up) 



Ckt No, 


Tektronix 
Part No, 


Seriai/Madel No. 
Eff Dscent 




Name & Description 


Mfr 

Code 


Mfr Part Number 


CR1043 


152-0141-02 






SEMICOND 


DEVICE : SILICON , 30V , 15 OMA 


07910 


1N4152 


CR1061 


152-0141-02 






SEMICOND 


DEVICE ! SILICON, 30V, 15 OMA 


07910 


1M152 


CR1064 


152-0141-02 






SEMICOND 


DEVICE : SILICON, 30V , 1S0MA 


07910 


1N4152 


CR1G71 


152-0141-02 






SEMICOND 


DEVICE : SILICON , 30V, 150MA 


07910 


1N4152 


CR1095 


152-0141-02 






SEMICOND 


DEVICE i SILICON ,30V, 15 OMA 


07910 


1N4152 


CR1101 


152-0141-02 






SEMICOND 


DEVICE : SILICON , 30V, 150MA 


07910 


1N4152 


CR1102 


152-0141-02 






SEMICOND 


DEVICE ! SILICON , 30V , 15 OMA 


07910 


1N4152 


CR1155 


152-0333-00 






SEMICOND 


DEVICE r SILICON , 55V, 2COM& 


00009 


152-0333-00 


CR1201 


152-0141-02 






SEMICOND 


DEVICE: SILICON, 30V, 150MA 


07910 


1N4152 


CR1202 


152-0141-02 






SEMICOND 


DEVICE i SILICON , 30V , 15 OMA 


07910 


1N4152 


CRISIS 


152-0141-02 






SEMICOND 


DEVICE -.SILICON , 30V , 150MA 


07910 


1N4152 


CR1248 


152-0141-02 






SEMICOND 


DEVICE : S ILICON , 30V , 150MA 


07910 


1H4152 


CHI 251 


152-0153-00 






SEMICOND 


DEVICE s S ILICON , 15 V , SOMA 


13715 


ED7003 


CR1252 


152-0153-00 






SEMICOND 


DEVICE ; SILICON , 15V , SOMA 


13715 


ED70Q3 


CR1253 


152-0322-00 






SEMICOND 


DEVICE: SILICON, 15V 


28480 


5002-2672 


QR1255 


152-0141-02 






SEMICOND 


DEVICE : S ILICON , 30V , 1 50MA 


07910 


1N4152 


CE1273 


152-0322-00 






SEMICOND 


DEVICE j SILICON, 15V 


23480 


5062-2672 


CR127S 


152-0141-02 






SEMICOND 


DEVICE : SILICON , 30V , 15 OMA 


07910 


1N4152 


CR1286 


152-0141-02 






SEMICOND 


DEVICE :SILICON, 30V , 15CMA 


07910 


1N4152 


CR13C4 


152-0141-02 






SEMICOND 


DEVICE : SILICON, 30V , 150MA 


07910 


1*14152 


CR1306 


152-0141-02 






SEMICOND 


DEVICE : SILICON, 30V ,15 OMA 


07910 


1N4152 


CR1309 


152-0141-02 






SEMICOND 


DEVICE : SILICON , 30V , 150MA 


07910 


1N4152 


CR1315 


152-0141-02 






SEMICOND 


DEVICE : SILICON , 30V , 15 OMA 


07910 


1N4152 


CR1316 


152-0141-02 






SEMICOND 


DEVICE : SILICON , 30V , 150MA 


07910 


1N4152 


CR1325 


152-0141-02 






SEMICOND 


DEVICE : SILICON, 30V , 150MA 


07910 


1H4152 


CR1326 


152-0141-02 






SEMICOND 


DEVICE s SILICON , 30V , 1 SOMA 


07910 


1N4152 


CR1334 


152-0141-02 






SEMICOND 


DEVICE : SILICON , 30V , 150MA 


07910 


1N4152 


CR1335 


152-0141-02 






SEMICOND 


DEVICE : SILICON , 30V , 1 SOMA 


07910 


1N4152 


CR1336 


152-0141-02 






SEMICOND 


DEVICE : SILICON , 30V , 1 SOMA 


07910 


1N4152 


CR1342 


152-0.141-02 






SEMICOND 


DEVICE : S ILICON , 30V , 1 SOMA 


07910 


1N4152 


CR1344 


152-0141-02 






SEMICOND 


DEVICE -. S ILICON , 30V , 150MA 


07910 


1H4152 


CR1345 


152-0141-02 






SEMICOND 


DEVICE : SILICON , 30V , 150HA 


07910 


1N4152 


GR1347 


152-0141-02 






SEMICOND 


DEVICE : SILICON, 30V,150MA 


07910 


1N4152 


CR1404 


152-0333-00 






SEMICOND 


DEVICE : S ILICON ,55V, 2 OOMA 


60009 


152-0333-00 


CR1408 


152-0141-02 






SEMICOND 


DEVICE : SILICON , 30V , 15 OMA 


07910 


1N4152 


CR1412 


152-0141-02 






SEMICOND 


DEVICE : SILICON, 30V, 15 OMA 


07910 


1N4152 


CR1413 


152-0141-02 






SEMICOND 


DEVICE r SILICON , 30V,150MA 


07910 


1N4152 


CHI 4 14 


152-0141-02 






SEMICOND 


DEV ICE : S ILICON , 30V , 150KA 


07910 


1N4152 


CHI 416 


152-0333-00 






SEMICOND 


DEVICE : SILICON ,55V, 2 OOMA 


60009 


152-0333-00 


CR1421 


152-0409-00 






SEMICOND 


DEVICE : SILICON , 1200V , 5MA 


83003 


VG-12X 


CR1427 


152-0107-00 






SEMICOND 


DEVICE : SILICON , 375V , 400MA 


80009 


152-0107-00 


CR14G1 


152-0141-02 






SEMICOND 


DEV ICE s SILICON , 3CV , 15 OKA 


07910 


1N4152 


CE1462 


152-0141*02 






SEMICOND 


DEVICE i SILICON ,30V, 1 5 OMA 


07910 


1W4152 


CR1463 


152-0141-02 






SEMICOND 


DEVICE : SI L ICOU, 30V r 150MA 


07910 


1N4152 


CR1464 


152-0153-00 






SEMICOND 


DEVICE : SILICON , 15V , SOMA 


13715 


PD7003 


CR1465 


152-0141-02 






SEMICOND 


DEVICE : S ILICON ,30V, 1 50MA 


07910 


1N4152 


CR1468 


152-0141-02 






SEMICOND 


DEVICE j SILICON ,30V, 15 OKA 


07910 


1N4152 


CR1472 


152-0061-00 






SEMICOND 


DEVICE : S ILICON ,175V, 100MA 


80009 


152-0061-00 


CR1476 


152-0107-00 






SEMICOND 


DEVICE : SILICON , 375V , 400MA 


80009 


152-0107-00 


CR1482 


152-0061-00 






SEMICOND 


DEVICE : SILICON ,175V, 10QMA 


80009 


152-0061-00 


CR1483 


152-0061-00 






SEMICOND 


DEVICE ; SILICON, 175V , 100MA 


80009 


152-0061-00 


CR1487 


152-0242-00 






SEMICOND 


DEVICE : SILICON ,225V, 20 OMA 


12969 


NDP341 


CR1480 


152-0242-00 






SEMICOND 


DEVICE : S IL ICON , 2 2 5V , 2 OOMA 


12969 


NDP341 



<3 
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Ckl No. 


Tektronix 
Part No. 


Seriai/Model No. 
Eff D scout 


Home & Description 


Mfr 

Code 


Mfr Part Number 


CR1511 


152-0488-00 






SEMICOND DEV ICE i S ILICON ,200V, 15 OOMA 


14936 


KBP 02-8 


CR1514 


152-0107-00 






SEMICOND DEVICE: SILICON, 375V, 400MA 


80009 


152-0107-00 


CRISIS 


152-0107-00 






SEMICOND DEVICE sSILICON, 375V, 400MA 


00009 


152-0107-00 


CR1524 


152-0141-02 






SEMICOND DEVICE : S IL ICON , 3 OV , 1 SOMA 


07910 


1N4152 


CR1532 


152-0061-00 






SEMICOND DEVICE : S ILICON , 17 5V * iOOMA 


80009 


152-0061-00 


CR1533 


152-0141-02 






SEMICOND DEVICE sSILICON ,30V, 150MA 


07910 


1N4152 


CR1534 


152-0066-00 






SEMICOND DEVICE sSILICON, 400V, 750MA 


02735 


37304 


CR1535 


152-0066-00 






SEMICOND DEVICE : S ILICON , 400V , 750MA 


02735 


37304 


CR1536 


152-0141-02 






SEMI COM2 DEVICE s S ILICON , 3 OV , 1 5 OMA 


07910 


1N4152 


CR1541 


152-0556-00 






SEMICOND DEVICE : BRIDGE , 50V , 2 , 5A 


04713 


MDA960-1 


CR1549 


152-0066-00 






SEMICOND DEVICE s SILICON , 400V , 750MA 


02735 


37304 


CR1551 


152-0488-00 






SEMICOND DEVICE s SILICON , 2 00V , 1500MA 


14936 


KBP02-8 


CR1556 


152-0141-02 






SEMICOND DEVICE sSILICON, 30V, 15QMA 


07910 


1N4152 


CR1559 


152-0066-00 






SEMICOND DEVICE s S I LICON , 40 OV , 75 OMA ' 


02735 


37304 


CR1B61 


152-0488-00 






SEMICOND DEVICE ; SILICON , 200V , 1500MA 


14936 


KBP02-8 


CR1564 


152-0141-02 






SEMICOND DEVICE s S I LICON , 3 OV , 1 5 OMA 


07910 


1N4152 


CRI569 


152-0066-00 






SEMICOND DEVICE s S ILICON ,400V , 7 5 OMA 


02735 


37304 


CR1596 


152-0141-02 






SEMICOND DEVICE s S I L rCON , 3 OV , 1 5 OMA 


07910 


1N4152 


CR1691 


152-0141-02 






SEMICOND DEVICE : S ILICON , 3 OV , 15 OMA 


07910 


1N4152 


CR1692 


152-0141-02 






SEMICOND DEVICE sSILICON, 30V, 15 OMA 


07910 


1N4152 


CR1694 


152-0141-02 






SEMICOND DEVICE sSILICON, 30V, 15 OMA 


07910 


1N4152 


CR1696 


152-0141-02 






SEMICOND DEVICE sSILICON , 3 OV , 150MA 


07910 


1N4152 


CR1699 


152-0141-02 






SEMICOND DEVICE s SILICON, 3 OV, 15 OMA 


07910 


1W4152 


CR4434 


152-0422-00 






SEMICOND DEVICE : SILICON , 4V , 7PF 


01281 


PG1084 


CR4451 


152-0141-02 






SEM I COND DEVICE s $ I LICON , 3 OV , 1 5 OMA 


07910 


1N4152 


CR4452 


152-0141-02 






SEMICOND DEVICE : SILICON , 30V , 150MA 


07910 


1N4152 


DL339 


119-0387-00 






DELAY LINE , ELEC : 


80009 


119-0387-00 


DS382 


150-0130-00 






LAMP , INCAND 1 5 V , 6 OKA 


08806 


220 ODX 


DS386 


150-0130-00 






LAMP , INCAND : 5V , 6 OMA 


08806 


2200DX 


DS388 


150-0035-00 






LAMP , GLOW :90V , 0 . 3KA 


08806 


AlD-T 


DB389 


150-0035-00 






LAMP , GLOW : 9 OV , 0 . 3KA 


08806 


A1D-T 


DS392 


150-0130-00 






LAMP , INCAND : 5V , 60MA 


08806 


2200DX 


DS396 


150-0130-00 






LAMP , INCAND ; 5V ,60KA 


08806 


2200 DX 


DS834 


150-0130-00 






LAMP , INCAND s 5V ,6 OMA 


08806 


2200 DX 


DS836 


150-0130-00 






LAMP , INCAND :5V, 60MA 


08806 


2200DX 


DSI140 


150-0035-00 






LAMP , GLOW : 9 OV , 0 . 3MA 


08806 


AlD-T 


DS1239 


150-0035-00 






LAMP , GLOW : 90V ,0. 3MA 


08806 


AlD-T 


DS1425 


150-0002-00 






LAMP, GLOW: 0.5 MA 60/125V 


08806. 


NE2T-A1AT 


DS1426 


150-00 02-00 






LAMP, GLOW: 0.5 MA 60/125V 


08806 


NE2T-A1AT 


DS1570 


150-0129-00 






LAMP, INCAND; 6 . 3V, 2 OOMA 


08806 


2112D 


DS1571 


150-0129-00 






LAMP , INCAND : 6 . 3V , 200MA 


08806 


2112 D 


DS1588 


150-0130-00 






LAMP , INCAND • 5V ,6 OMA 


08806 


2 20 ODX 


F1419 


159-0016-00 






FUSE , CARTRIDGE ! 3AG ,1 . 5A, 250V , FAST-BLOW 


71400 


RGC1 1-2 


P1501 


159-0016-00 






FUSE , CARTRIDGE : 3AG,1 . 5A, 250V , FAST- BLOW 


71400 


AGC1 1-2 


F1501 1 


159-0042-00 






FOSE , CARTRIDGE 5 0 , 75 A# 250V# FAST- BLOW 






J1 


136-0499-14 






CONNECTOR, RCPT, : 14 CONTACT 


00779 


4-380949-4 


J2 


136-0499-10 






CONNECTOR, RCPT, : 10 CONTACT 


00779 


4-380949-0 


J3 


136-0499-04 






CONNECTOR, RCPT, s 4 CONTACT 


00779 


3-380949-4 


J4 


131-0679-02 






CONNECTOR, RCPT, ;BNC W/HARDWARE 


80009 


131-0679-02 


J5 


136-0499-10 






CONNECTOR, RCPT, slO CONTACT 


00779 


4-380949-0 


J6 


136-0499-14 






COWNECTOR f RCPT f : 14 CONTACT 


00779 


4-380949-4 


J54 


131-0679-02 






CONNECTOR, RCPT, sBNC W/HARDWARE 


80009 


131-0679-02 


-For 230V Operation* 
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Ckt No. 


Tektronix 
Fart No. 


Seriol/Model No. 
Eff Dscont 


Name & Description 


Mfr 

Code 


-7X62 


131-1003-00 






CONNECTOR BODY, : CKT BO MT,3 PRONG 


80009 


J164 


131-1003-00 






CONNECTOR BODY, :CKT BD MT, 3 PRONG 


80009 


J165 


131-0955-00 






CONNECTOR , RCPT , ; BNC , FEMALE 


24931 


J16S 


131-1003-00 






CONNECTOR BODY , i CKT BD MT, 3 PRONG 


80009 


J262 


131-1003-00 






CONNECTOR BODY,; CKT BD MT,3 PRONG 


80009 


J338 


131-1003-00 






CONNECTOR BODY , ; CKT BD MT,3 PRONG 


80009 


J339 


131-1003-00 






CONNECTOR BODY, :CKT BD MT,3 PRONG 


80009 


J349 


131-1003-00 






CONNECTOR BODY, s CKT BD MT,3 PRONG 


eooos 


0351 


131-1003-00 






CONNECTOR BODY, ;CKT BD MT,3 PRONG 


80009 


J359 


131-1003-00 






CONNECTOR BODY, :CKT BD MT,3 PRONG 


80009 


J500 


131-0955-00 






CONNECTOR, RCPT, tBNC, FEMALE 


24931 


J571 


131-1003-00 






CONNECTOR BODY,; CKT BD MT,3 PRONG 


80Q09 


J573 


131-1003-00 






CONNECTOR BODY,; CKT 3D MT,3 PRONG 


80009 


J575 


131-1003-00 






CONNECTOR BODY, :CKT BD MT,3 PRONG 


80009 


J600 


131-0955-00 






CONNECTOR , RCPT , ;BHC, FEMALE 


24931 


0678 


131-1003-00 






CONNECTOR BODY,; CKT 3D MT,3 PRONG 


80009 


jses 


131-1003-00 






CONNECTOR BODY, : CKT 3D MT,3 PRONG 


80009 


JX3I.7 


131-1003-00 






CONNECTOR BODY , ; CKT BD MT,3 PRONG 


80009 


J1318 


131-0955*00 






CONNECTOR , RCPT , ; BNC , FEMALE 


24931 


J1319 


131*1003-00 






CONNECTOR BODY, :CKT BD MT,3 PRONG 


80009 


J1337 


131-1003-00 






CONNECTOR BODY,: CKT BD MT,3 PRONG 


80009 


JIB 38 


131-0955-00 






CONNECTOR , RCPT , : BNC , FEMALE 


24931 


J1450 


131 “09 5 5-00 






CONNECTOR, RCPT, ; BNC, FEMALE 


24931 


L122 


108-013 1-01 






COIL,RFi0.2CJH 


80009 


LI49 


108-0181-01 






COIL,RF;0.2U8 


80009 


1,249 


108-0181-01 






COIL»RF;0. 2UB 


80009 


L336 


108-0182-00 






COIL,RF;0,3UH 


80009 


L339 


108*0182*00 






COIL , RF ; 0 , 3UR 


80009 


L440 


108-0370-00 






COIL, RF;0. 1403 


80009 


L442 


108-0370-00 






COIL, RF : 0 . L4UH 


80009 


L461 


108-0740-00 






COXL,RF; 225NH 


80009 


L471 


108-0740-00 






COXL,RF; 225NH 


80009 


LS07 


108-0655-00 






COIL,RF*75NH 


80009 


L546 


108-0370-00 






COIL , RF ; 0 . 14UH 


80009 


L547 


108-0370-00 






COIL , RF : 0 . 140H 


80009 


t646 


108-0370-00 






COIL,RF:0.14UH 


80009 


L647 


108-0370-00 






COIL , RF ; 0 . 14UH 


80009 


0874 


108-0538-00 






COIL,RF:2.?UH 


76493 


L891 


108-0538-00 






COIL, RF :2 .708 


76493 


L89 3 


108-0538-00 






C0IL,RF:2.70H 


76493 


L897 


108-0538-00 






C0IL,RF:2.70H 


76493 


L1006 


108*0328-00 






COIL , RF ; 0 . 30H 


80009 


L1419 


108-0422-00 






C0IL,RF;80UH 


B0QQ9 


L1440 


108-0713-00 






COIL, TUBE DEFLE ; TRACE POTATION 


80009 


L1446 


106-0714-00 






COIL, TUBE DEFLE :Y AXIS ALIGNMENT 


80009 


LlSSG 


108-0245-00 






COIL, RF: 3. 90S 


80009 


L4402 1 


276-0507-00 






SHIELD ING BE AD , s 0 . 6UB 


7B4S8 


L4464 


108-0570-00 






TRANSFORMER , RF : 


80009 


L4474 


108-0570-00 






TRANSFORMER , RF i 


80009 


L4498 


108-0440-00 






COIL , RF : 8UH , TOROIDAL INDUCTOR 


80009 


L4499 


108-0440-00 






COIL , RF : 8UH , TOROIDAL INDUCTOR 


80009 


LR461 


108-0284-00 






COIL , RP : 0 . 1UH 


80009 


LR471 


108-0284-00 






COIL , RF ! 0 . 1UK 


80009 



■'■Added if necessary* 



Mfr Port Number 

131-1003-00 

131-1003-00 

28JR200-1 

131-1003-00 

131-1003-00 

131-1003-00 

131-1003-00 

131-1003-00 

131-1003-00 

131-1003-00 

28JR200-1 

131-1003-00 

131-1003-00 

131-1003-00 

28JR2Q0-1 

131-1003-00 

131-1003-00 

131-1003-00 

28JR20O-1 

131-1003-00 

131-1003-00 

28JR2Q0-1 

28JR200-1 

108-0181-01 
108-0181-01 
108-0181-01 
108-0182-00 
108-0 182-00 

108-0370-00 

108-0370-00 

108-0740-00 

108-0740-00 

108-0655-00 

108-0370-00 

108-0370-00 

108-0370-00 

108-0370-00 

7QF276A1 

70F276A1 

70F276A1 

70F276A1 

108-0328-00 

108-0422-00 

108-0713-00 

108-0714-00 

108-0245-00 

57-0180-7D 

108-0570-00 

108-0570-00 

108-0440-00 

108-0440-00 

108-0284-00 

108-0284-00 
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Tektronix Serial /Model No, 

CM No, Part No, Eff Dscont 


LR4483 103-0328-00 


LH4493 108-0328-00 


Q2 QA, 


E 151-1032-00 


Q32 


151-0259-00 


Q36 


151-0259-00 


Q42 


151-0221-00 


044 


151-0221-00 


Q70R/B 151-1032-00 


082 


151-0259-00 


086 


151-0259-00 


Q92 


151-0221-00 


094 


151-0221-00 


0102 


151-0427-00 


Q104 


151-0427-00 


Q122 


151-0198-00 


0124 


151-0198-00 


£132 1 


1 153-0609-00 


Q134 




Q142 


151-0271-00 


0148 


151-0271-00 


Q1S2 


151-0221-00 


Q162 


151-0221-00 


Q164 


151-O221-0O 


Q168 


151-0190-00 


£202 


151-0427-00 


Q 204 


151-0427-00 


Q222 


153-0547-00 


Q224 




Q2261 


153-0547-00 


Q228. 




£232] 


2 153-0609-00 


0234] 




Q242 


151-0271-00 


Q2 48 


151-0271-00 


02 52 


151-0221-00 


Q262 


151-0221*00 


0304 


151-0221-00 


Q303 


151-0221-00 


Q314 


151*0221*00 


£318 


151-0221-00 


£322 


151*0269*00 B250OO0 B255714 


Q322 


151-0471-00 B2S571S 


Q324 


151-0269-00 B25O00O B255714 


Q324 


151-0471-00 B255715 


Q332 


151-0188-00 


Q344 


151-0367-00 


Q346 


151-0221*00 


Q352 


151-0223-00 


Q35B 


151-0223-00 


Q364 


151-0190-00 


Q374 


151*0190-00 


Q3S2 


151-0435-00 


0386 


151-0301-00 


Q392 


151-0435-00 



Name & Description 

COIL ( RF:0.3UH 

C0IL,RF;0.3U8 

TRANS IS TOR : S ILICON , PET , DUAL 
TRANSISTOR: SILICON, NPN 
TRANSISTOR: SILICON, NPN 
TRANSISTOR : SILICON ,PNP 
TRANS ISTOR : S ILICON , PNP 

TRANSISTOR ; SILICON , PET , DUAL 
TRANSISTOR : S ILICOK , NPN 
TRANSISTOR : SILICON , NPN 
TRANSISTOR: SILICON, PNP 
TRANS I S TOR : S ILICON , PNP 

TRANS ISTOR: SILICON, NPN 
TRANSISTOR : SILICON , NPN 

TRANSISTOR: SILICON, NPN, SSL FROM MPS918 
TRANS ISTOR: SILICON, NPN, SSL FROM MPS91S 
SEMICOND DVC SE : SILICON, PNP 



TRANS I STQR : S I L ICON , PNP 
TRANSISTOR : S ILICON , PNP 
TRANS I STOR :SILICOK,PNP 
TRANSISTOR : S TRICON , PNP 

TRANSISTOR : SILICON , PNP 
TRANSISTOR : SILICON , NPN 
TRANSISTOR : SILICON ,NPN 
TRANSISTOR : SILICON , NPN 
SEMICOND DVC SE [SILICON, NPN, MATCHED 



SEMICOND DVC SE: SILICON, NPN, MATCHED 
SEMICOND DVC SE -SILICON, PNP 



TRANSISTOR : SILICON ,PNP 
TRANSI STOR :SILICON , PNP 
TRANSISTOR: SILICON ,PNP 
TRANSISTOR (SILICON, PNP 
TRANSISTOR: SILICON , PNP 

TRANS I STOR : S I LICON , PNP 

TRANS I S TOR : SI L ICON , PNP 

TRANSISTOR [SILICON, PNP 

TRANSISTOR : SILICON, NPN , SEL FROM SE3005 

TRANSISTOR : SILICON , NPN 

TRANSISTOR : SILICON ,NPN , SEL FROM SE3O05 

TRANSISTOR : SILICON , NPN 

TRANSISTOR : SILICON , PNP 

TRANSISTOR : SILICON, NPN , SEL FROM 3571TP 

TRANS ISTOR : S IL ICON , PNP 

TRANS ISTOR : SILICON , NPN 
TRANSISTOR : SILICON , NPN 
TRANSISTOR : SILICON , NPN 
TRANSISTOR : SILICON , NPN 
TRANSISTOR tSILICON , PNP 
TRANS ISTOR : SILICON, PNP 
TRANSISTOR : S ILICON , PNP 



Mfr 

Code Mfr Part Number 



80009 


106-0320-00 


80009 


108-0328-00 


17856 


DN399 


07910 


CS23214 


07910 


C$23214 


07263 


S24849 


07263 


824849 


17856 


DN399 


07910 


CS23214 


07910 


CS23214 


07263 


S24B49 


07263 


S24849 


80009 


151-0427-00 


80009 


151-0427-00 


80009 


151-0193-00 


80009 


151-0198-00 


800G9 


153-0609-00 



01295 


SKA4504 


01295 


SKA4504 


07263 


S24S49 


07263 


S24849 


07263 


S24849 


04713 


2N3904 


80009 


151-0427-00 


80009 


151-0427-00 


80009 


153-0547-00 



80909 


153-0547-00 


80009 


153-0609-00 



01295 


SKA4504 


01295 


SKA4304 


07263 


S24849 


07263 


S24B49 


07263 


S24949 


07263 


S24S49 


07263. 


S24349 


07263 


S24849 


80009 


151-0269-00 



80009 


151-0269-00 


04713 


2N3906 


80909 


151-0367-00 


07263 


S24849 


80009 


151-0223-00 


80009 


1S1-0223-00 


04713 


2N3904 


04713 


2N3904 


04713 


MPS-A65 


04713 


2N2907A 



1 Q132 and 0134 furnished as a matched pair. 
2 q 232 and 0234 furnished as a matched pair. 
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is 



Ckt No. 


Tektronix 
Part No. 


Serial/Modef No* 
Eff Dscortt 


Name & Description 


Mfr 

Code 


Mfr Part Nlumbe 


Q396 




151-0301-00 






TRANS IS TOR ; SILICON , PNP 


04713 


2N2907A 


QS221 

Q524) 




151-1042-00 






SEMICOND DVC SB : MATCHED PAIR FET 


80009 


151-1042*00 


Q550 




151-0221-00 






TRAMS ISTOR : S ILICON , PNP 


07263 


S24849 


Q552 




151-0221-00 






TRANS ISTOR : S ILICON , PNP 


07263 


S24849 


Q622 




151*1042-00 






SEMICOND DVC SE: MATCHED PAIR FET 


80009 


151-1042-00 


Q624 
















Q650 




.151-0221*00 






TRANSISTOR : S ILICON , PNP 


07263 


S24049 


0652 




151-0221-00 






TRANSISTOR : SILICON , PNP 


07263 


S24849 


Q672 1 


153-0597-00 






SEMICOND DVC SE: SILICON, PNP 


80009 


153-0597-00 


0678 




151-0367-00 






TRANSISTOR: SILICON, KPN, SEL FROM 3571TP 


80009 


151-0367-00 


Q682 1 


153-0597-00 






SEMICOND DVC SE: SILICON, PNP 


80009 


153-0597-00 


Q688 




151-0367-00 






TRANSISTOR: SILICON, KPN, SEL FROM 3571TP 


80009 


151-0367-00 


Q804 




151-0220-03 


B2SOG00 


B251094 


TRANSISTOR ; S ILICON , PNP 


80009 


151*0220-03 


Q804 




151-0199-00 


S251095 




TRANS ISTOR: SILICON , PNP 


04713 


MPS3640 


Q812 




151-0220-03 






TRANSISTOR: SILICON, PNP 


8O009 


151-0220-03 


Q814 




151*0220-03 






TRANSISTOR t SILICON , PNP 


80009 


151-0220-03 


Q822 




151-0220-03 






TRANSISTOR s 5 ILICON , PNP 


80009 


151-0220-03 


Q824 




151-0220-03 






TRANS ISTOR :S ILI CON , PNP 


80009 


151-0220-03 


£828 




151-0190-00 






TRANSISTOR : S ILICON , NPN 


04713 


2N3904 


Q854 




151-0220-03 


B25COOO 


B251094 


TRANS I S TOR : B ILI CON , PNP 


80009 


151-0220-03 


£854 




151-0199-00 


B25X09S 




TRANS I STOR: SILICON f PNP 


04713 


MPS3640 


Q362 




151-0220-03 






TRANSISTOR : S ILICON , PNP 


80009 


151-0220-03 


0864 




151-0220-03 






TRANSISTOR: SILICON , PNP 


80009 


151-0220-03 


O1002A.B 151-0354-00 






TRANS ISTOR : SILICON , PNP , DDAL 


32293 


ITS1200A 


0X012 


151-0220-03 






TRANS ISTOR : SILICON , PNP 


80009 


151-0220*03 


Q1014 


151-0220-03 






TRANSISTOR ; SILICON , PNP 


80009 


151-0220*03 


Q1024 


151-0283-00 






TRANS ISTOR : SILICON , NPN 


07263 


8032790 


Q1030 


151-1025-00 






TRANSISTOR :SILIC0N , JFE , N-CHANNEL 


01295 


SBA8129 


01036 


151-0127-00 






TRANSISTOR s SILICON , NPN 


07263 


S6075 


QIG38 


151-0188-00 






TRANS ISTOR: SILICON t PNP 


04713 


2N39GS 


Q1042A,B 151-0232-00 






TRANSISTOR : SILICON , NPN , DUAL 


12040 


NS 7348 


Q1044 


151-0190-00 






TRANS ISTOR: S ILICON , NPN 


04713 


2N3904 


Q1052 


151-0220-03 






TRANSISTOR: SILICON ,PNP 


80009 


151-O220-03 


01054 


151-0220-03 






TRANSISTOR : S ILICON , PNP 


80009 


151-0220-03 


01062A.B 151-0354-00 






TRANSISTOR ; SILICON , PNP , DUAL 


32293 


rTS120QA 


21063 


151-0188-00 






TRANSISTOR : SILICON , PNP 


04713 


2N3906 


QIG72 


151-0220-03 






TRANSISTOR ; S ILICON , PNP 


80009 


151-0220-03 


Q1074 


151*0220*03 






TSANSISTORsSILICOK ,PNP 


80009 


151-0220-03 


Q1084 


151-0283-00 






TRANSISTOR : SILICON ,NFN 


07263 


S032790 


Q1C90 


151-1025-00 






TRANSISTOR : S ILICON , JFE ,N-CKAHNEL 


01295 


SSA9129 


Q1G96 


151*0127-00 






TRANSISTOR: S ILICON , NPN 


07263 


S6075 


91098 


151-0188-00 






TRANS ISTOR: SILICON ,PMP 


04713 


2N3906 


Q 1140 


151-O3O2-00 






TRANSISTOR : S ILICON , NPN 


04713 


2M2222A 


Q1170 


151-0302-00 






TRANSISTORsSttICON ,NPN 


04713 


2N2222A 


£1214 


151-0220-03 






TRANSISTOR: S ILICON , PNP 


80009 


151-0220-03 


Q1213 


151-0216-00 






TRANSISTOR : SILICON , PNP 


04713 


MPS6523 


Q1224 


151-0190-02 






TRANS ISTOR: SILICON , NPN 


04713 


2N3904 


Q1226 


151-0138-00 






TRANS ISTOR: SILICON , PNP 


04713 


2N3906 


£1234 


151-0190-02 






TRANS ISTOR: SILICON , NPN 


04713 


2N3904 


£1236 


151-0188*00 






TRANS ISTOR : S I EICON , PNP 


04713 


2N3906 


Q1244 


151-0190-00 






TRANSISTOR: SILICON , NPN 


04713 


2N3904 


Q1254 


151-0301-00 






TRANSISTOR: SILICON ,FNF 


04713 


2N2907A 


21262 


151-0406-00 






TRANS I STOR : S ILICON ,PNP 


07263 


S37880 


£1266 


151-0407-00 






TRANSISTOR : SILICON , NPN 


07263 


S37881 



^Q672 and Q682 furnished as a matched pair. 
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Eleetrlcat Parts List~~465 Service (SN B250000-up) 



Ckt No* 


Tektronix 
Part No. 


Seriol/Model No. 
Eff Dscont 


Name & Description 




Mfr 

Code 


Mfr Part Number 


$1274 


151-0302-00 






TRANSISTOR t S ILICON , NPN 




04713 


2N2222A 


$1282 


151-0406-00 






TRANSISTOR : SILICON r PNP 




07263 


S37880 


Q12S6 


151-0407-00 






TRANSISTOR i S ILICON ,NPN 




07263 


S37881 


$1304 


151-0190-00 






TRANSISTOR : SILICON, KPN 




04713 


2N3904 


Q1306 


151-0190-00 






TRANSISTOR : SXLICON,NPN 




04713 


2N3904 


Q13L4 


151-0220-03 






TRANSISTOR tSILICON,PNP 




80009 


151-0220-03 


Q1324 


151-0190-00 






TRANSISTOR: SILICON ,NFN 




04713 


2N3904 


Q1326 


151-0190-00 






TRANSISTOR ; SILICON ,NPN 




04713 


2N3904 


$1334 


151-0220-03 






TRANS I S TOR : S IL ICON , PNP 




80009 


151-0220-03 


Q1404 


151-0126-00 






TRANSISTOR : SILICON ,NFN 




07263 


2N24S4 


Q1408 


151-0301-00 






TRANSISTOR {SILICON , PNP 




04713 


2M2907A 


61413 


151 -0X86-00 






TRANSISTOR : S ILICON ,PNP 




04713 


2N3906 


$1414 


151-0190-00 






TRANSISTOR : SILICON ,NPN 




04713 


2N3904 


Q1416 


151-0136-00 






TRANSISTOR? SILICON ,NFN 


' 


02735 


35495 


$14 IB 


151-0140-00 






TRANSISTOR: SILICON ,NPN 




02735 


36568 


Q1 466 


151-0223-00 






TRANSISTOR : SILICON, NPN 




80009 


151-0223-00 


Q1472 


151-0188-00 






TRANSISTOR : SILICON f PNP 




04713 


2N3906 


$1474 


151-0407-00 






TRANS ISTOR : SILICON , NPN 




07263 


S37381 


$1478 


151-0406-00 






TRANSISTOR: SILICON ,PNP 




07263 


S37880 


$1516 


151*0311-01 






TRANSISTOR : SILICON , NPN 




04713 


KJE340 


Q1518 


151-0347-00 






TRANSISTOR : SILICON ,NFN 




80009 


151-0347-00 


21532 


151-0347-00 






TRANS ISTOR ; SILICON f NPN 




80009 


151-0347-00 


$1534 


151*0436-00 






TRANSISTOR: SILICON, NPN 




80009 


151-0436-00 


$1536 


151-0347-00 






TRANS ISTOR : SILICON , NPN 




90009 


151*0347-00 


Q1544 


151-0302-00 






TRANS ISTOR : SI LI CON , N PN 




04713 


2N2222A 


Q1546 


151-0349-00 






TRANSISTOR: SILICON, NPN SEL FROM 


KJE2801 


04713 


SJE924 


Q1548 


151-0302*00 






TRANSISTOR i SXL-XCON , NPN 




04713 


2N2222A 


$1556 


151-0390-00 






TRANSISTOR: SILICON , NPN 




04713 


MPS-U45 


$1558 


151-0302-00 






TRANSISTOR : SILICON , NPN 




04713 


2N2222A 


21564 


151-0302-00 






TRANS ISTOR: SILICON ,NPN 




04713 


2N2222A 


$1566 


151-0349-00 






TRANSISTOR: SILICON, NPN SEL FROM 


MJE2801 


04713 


SJE924 


$1568 


151-0302-00 






TRANSISTOR : SILICON , NPN 




04713 


2N2222A 


$1370 


151-0390-00 






TRANSISTOR t SILICON , NPN 




04713 


MPS-U45 


$1382 


151-0302-00 






TRANSISTOR i SILICON , NPN 




04713 


2N2222A 


Qisee 


151-0302-00 






TRANSISTOR: SILICON ,NPN 




04713 


2M2222A 


$1590 


151-0 342-CG 






TRANSISTOR : S ILICON , PNP 




07263 


2N4249 


Q1594 


151-0342-00 






TRAMS ISTOR iSILICOM , PUP 




07263 


2N4249 


$1598 


151-0164-00 






TRANSISTOR : SILICON , PNP 




01295 


SKB3334 


£>1698 


151-0301-00 






TRANS ISTOR: SILICON , PNP 




04713 


2S2907A 


24402 


151-0212-00 






TRANS ISTOR : SILICON , NPN 




73445 


A485 


Q4406 


151-0212-00 






TRANS ISTOR : SILICON , NPN 




73445 


A485 


$4412 


151-0212-00 






TRANS ISTOR : SILICON , NPN 




73445 


A405 


$4416 


151-0212-00 






TRANS ISTOR : SILICON , NPN 




73445 


AdBS 


$4432 


151-0212-00 






TRANS ISTOR : S ILICON , NPN 




73445 


A485 


24442 


151-0212-00 






TRANSISTOR i SILICON , NPN 




73445 


A485 


$4462 


151-0434-00 






TRANS ISTOR : SILICON , PNP 




04713 


2N4261 


$4466 


151 -0448-00 






TRANSISTOR : SILICON , NPN 




80009 


151-0448-00 


24472 


151-0434-00 






TRANSISTOR : SILICON , PNP 




04713 


2N4261 


Q4478 


151-0448-00 






TRANSISTOR : S ILICON , NPN 




80009 


151-0448-00 


$4482 


151-0446-00 






TRANS ISTOR : S IL ICON , NPN , SE 




80009 


151*0446-00 


Q4492 


151-0446-00 






TRANSISTOR : SILICON , NPN, SI 




80009 


151-0446-00 


HI 


315-0510-00 






RES, ,FXD,COKPi51 OHM, 5% ,0. 25W 




01121 


CR51Q5 
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Cid No. 


Tektronix Serial/Mode! No. 

Part No, Eff Dscont 


Name & Description 


M 


317-0047-00 




RES * , FXD f COMP : 4 « 7 OHM, 5% * 0 . 125W 


R4 


316-0105-00 




RES . ,FXD , COMP i 1M OHM, 10% ,0 *25W 


R6 


317-0101-00 




RES., FXD, COMP :100 OHM, 5% ,0.125W 


Rl5 


321-0481-00 




RES * , FXD, FILM :1M OHM, 1%, 0* 125W 


R16 


316-0474-00 




RES . , PXD, COMP ;470K OHM, 10%,0.25W 


Rl8 


315-0361-00 




RES - , FXD , COMP : 360 OHM f 5% , 0 . 2 5W 


R21 


315-0470-00 




RES . f FXD f COMP : 47 OHM, 5% ,0 *25W 


E22 


321-OC30-02 




RES. , FXD, FILM* 20 OEM ,0.5% , 0.125W 


R23 


321-0030-02 




RES., PXD, FILM: 20 OHM,0 .5% ,0.12SW 


R25 


311-1227-00 




RES, ,VAR,NOBW2R:SK OHM ,20% , 0 . 50W 


R26 


315-0123-00 




RES. , FXD, COMP: 12K OHM,5%,0.25W 


R27 


315-0151-00 




RES. , FXD, COMP: 150 OHM,5%,Q.2SW 


R32 


321-0208-00 




RES. , FXD, FILM: 1.43K OHM,l%,G.125W 


R3S 


321-0097-00 




RES. , FXD, FILM: 100 OHM, i% ,0 . 125W 


R34 1 


315-0434-00 




RES, , FXD, COMP: 430K QHM,5%,0*25W 


R35 


315-0104-00 




RES. ,FXD, COMP: 1Q0K OHM,5%,C.25W 


R36 


321-0208-00 




RES . ,FXD ,FILM : 1 .43K CHM , 1% , 0 . 125W 


r37 


315-0621-00 




RES- f FXD , COMP: 620 OHM,5% / 0-25W 


R38 


315-0621-00 




RES * , FXD , COMP : 620 QHtt,5%,Q,25W 


R39 


316-0101-00 




RES* , FXD, COMP : 100 OHM , 10% , 0 , 25W 


R41 


321-0190-00 




RES. , FXD, FILM :931 OHK,1%,0 . 125W 


R42 


316-0101-00 




EES, r FXD, COMP: ICO OHM, 10% ,0 *25W 


R43 


321-0190-00 




RES. , FXD, FILM :93l OHM,l% ,0, 125W 


R44 


321-0098-01 




RES* ,FXD ,FILMi 102 0HM,Q.5%,Q*125W 


R45 


321-0098-01 




RES . , FXD, FILM :102 OHM , 0 . 5% , C . 125W 


R46 


321-0126-01 




RES, , FXD, FILM: 200 OHM, 0.5%, 0125W 


R4? 


311-0635-00 




EES . , VAR,NONWIR ; IK OHM , 10% ,0- SOW 


R48 


311-0635-00 




RES. ,VAR,ttQNWlR:lK OHM , 10% ,0 -BOW 


R49 


321-0080-01 




RES., FXD, FILM: 66. 5 OHK,0.5%,0.125W 


R51 


315-0510-00 




RES. , FXD, COMP: 51 OHM,5%,0.2SW 


R53 


317-0047-00 




RES . , FXD , COMP 1 4 * 7 OHM, 5%, 0.125W 


R54 


316-0105-00 




RES. , FXD, COMP ilM OHM,10%,0*25W 


R56 


317-0101*00 




RES. , FXD, COMP: 100 OHM, 5% ,0.125W 


R65 


321-0401-00 




RES. , FXD, FILM: 1M OHM, 1% ,0.125W 


R68 


316-0474-00 




RES., FXD, COMP :470K OHM,10%,0.25W 


R68 


315-0361-00 




RES. , FXD, COMP: 360 OHM,5%,0-25W 


S71 


315-0470-00 




RES , , FXD , COMP : 47 0HM,5%,0-25W 


R72 


321-0030-02 




RES. , FXD, FILM ,20 OHM,0.5%,0,I25W 


R?3 


321-0030-02 




RES* , FXD, FILM: 20 OEM , 0 .5% , 0 * 125W 


R75 


311-1227-00 




RES * , VAR , NONWXR : 5K 0 HM , 2 0% , 0 * SOW 


R76 


315-0123-00 




RES. , FXD, COMP :12K OHM,5%,0.25W 


R77 


315-0151-00 




RES. , FXD, COMP :150 OHM,5%,0.25W 


R82 


321-0208-00 




HES - f FXD, FILM: 1-43K OHM , 1% , 0 . 125W 


R83 


321-0097-00 




RES, , FXD, FILM 1 100 OHM, 1% f O*125tf 


R84 1 


315-0434-00 




RES. , FXD, COMP: 430K OHM,5%,0,25W 


RS5 


315-0104-00 




RES . , FXD , COKP : 100K OHM,5%,0.25W 


e8€ 


321-0208-00 




RES FXD , FILM :1 . 43K OHM , 1% , 0 . 12 5W 


R.S7 


315-0621-00 




RES * , FXD f COMP : 620 OHM , 5% , 0 . 2 5 W 


R88 


, 315-0621-00 




RES* ,FXD, COMP :62G OHM,5%,Q.25W 


R91 


321-0190-00 




RES, , FXD, FILM: 931 OHM, 1%,0.125W 


R92 


316-0101-00 




RES - , FXD f COMP : 100 OHM , 10% , 0 « 2 5W 


R93 


321-0190-00 




RES., FXD, FILM: 9 31 OEM , 1 % , 0 . 125W 


R94 


321-0098-01 




RES. , FXD, FILM: 102 OHM,0. 5% ,0. 125W 



Mfr 

Code 


Mfr Part Numbe 


01121 


BB4R705 


01121 


CBlOSX 


01121 


BB1015 


75042 


CEAT0-1004F 


01121 


CB4741 


01121 


C83615 


01121 


CB4705 


75042 


CEAT2-208.00D 


75042 


CEAT2-2OR.00D 


80294 


3389F -P31-502 


01121 


CB1235 


01121 


CB1515 


75042 


CEAT0-1431F 


75042 


CEATO-IOOOF 


01121 


C84345 


01121 


CB1045 


75042 


CEAT0-1431F 


01121 


CB6215 


01121 


CB6215 


01121 


CB1011 


75042 


CEAT0-9310F 


01121 


CBlOll 


75042 


CEAT0-931QF 


75042 


CEATO-102OD 


75042 


CEAT0-1C20D 


91637 


MFF1816G200R0D 


80740 


62-56-3 


80740 


62-56-3 


91637 


MFF181SG66R50F 


01121 


CB5105 


01121 


BB4R705 


01121 


CB1051 


01121 


BB1015 


75042 


CEAT0-1004F 


01121 


CB4741 


01121 


CB3615 


01121 


CB4705 


75042 


CEAT2-20ROOD 


75042 


CEAT2 - 2 OR00D 


80294 


3389F-P31-502 


01121 


CB1235 


01121 


CB1515 


75042 


CEATQ-1431F 


75042 


CEATO-IOOOF 


01121 


CB4345 


01121 


CB1045 


75042 


CEAT0-1431F 


01121 


CB621S 


01121 


CB6215 


75042 


CEAT0-9310F 


01121 


CBlOll 


75042 


CEATO-9310F 


75042 


CEAT0-102OD 



^Kat Included when 670-3023-00,-01, and -02 VERS OUTPUT Board is used. 
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Ckt No. 


Tektronix 
Part No. 


Serial/Made! No, 
Eff Dscont 


Name & Description 


Mfr 

Code 


Mfr Part Number 


R95 


321-0098-01 






RES . , FXD, FILM: 102 OHM,0 .5% ,0.125W 


75042 


CEATO -10 20D 


R96 


321-0126-01 






RES. ,FXD, FILM: 200 OHM, 0.5% ,0125W 


91637 


MFF1816G200R0D 


R97 


311-0635-00 






RES* ,VAR,NQflWlRslK OHM, 10% ,0. SOW 


80740 


62-56-3 


r98 


311-0635-00 






RES. ,VAR,HGMWXR: lit OHM, 10% ,0. SOW 


80740 


62-56-3 


R99 


321-0080-01 






RES. ,FXD,FILM:66,5 OHM,0. 5%,0.125W 


91637 


MFF 1816 G66R5 OF 


RIO 1 


315-0682-00 






RES. ,FXD,C0MP:6.8K OHM, 5% f 0.25W 


01121 


CB6825 


RIO 2 


321-0204-00 






RES. , FXD, FILM: 1.3K OHM, 1%,0.125W 


75042 


CEAT0-1301F 


r!03 


321-0087-00 






RES., FXD, FILM; 78. 7 GHM,1%,0.125W 


75042 


CEAT0-78R70F 


R104 


321-0204-00 






RES. , FXD, FILM: 1.3K OHM, 1% ,G.125W 


75042 


CEATO -1301? 


RIO 5 


311-1226-00 






RES . , VAR , K05OTIR : 2 . 5K OHM , 20% ,0 . 50W 


80294 


3389F-P31-252 


RIO 6 


315-0301-00 






RES* ,FXD,COMPi3QO 0HM,5%,0.25W 


01121 


CB3015 


R107 


315-0270-00 






RES. , FXD, COMP: 27 OHM,S%,0.25W 


01121 


CB2705 


R108 


315-0301-00 






RES * , FXD f COMP ; 300 QHM # 5%,0,25W 


01121 


CB3Q15 


R109 


315-0270-00 






RES- f FXD, COMP :2 7 OHM,5%,0*25W 


01121 


CB2705 


Rill 


321-0026-00 






RES. ,FXD,FILMj 18.2 OHM,l% ,0.125W 


75042 


CEATO ~ 18R2 OF 


R112 1 


311-1364-00 






RES . , VAR, MOKWIR : IK OHM , 10 % , 0 . 5 CW 


01121 


1GM32IA 


R113 


321-0026-00 






RES . , FXD ,FILIt : 18 . 2 OHM , 1% , 0. 125W 


75042 


CEATO* 18 R2 OF 


Pa 14 


315-0103-00 






RES. ,FXD, COMP: 10K OHM,5%,0.25W 


01121 


CB1035 


R115 


311-1228-00 






RES. ,VAR,NOS!WIR:10K OHM , 20% ,0 . SOW 


80294 


3389F-P31-103 


R116 


315-0123-00 






RES. , FXD, COMP :12K OHM,5%,0.25W 


01121 


CB1235 


R117 


321-0085-00 






RES. , FXD, FILM :75 OHM,l% ,0 .125W 


75042 


CEATO-7 5ROOF 


R118 


311-1225-00 






RES . ,VAR,MOiWIR: IK OHM , 20% , 0 . 50W 


80294 


3389F-P3 1-102 


R119 


321-0085-00 






RES. ,FXD,FILMf7S OHM , 1% ,0 .125W 


75042 


CEATO-75ROOF 


R120 


311-1007-00 






EES . , VAR, NGEJWIR i 20 OHM , 20% , 0 * 5 QW 


80294 


3329HG48-2O0 


R121 


321-0064-00 






RES. , FXD, FILM: 45. 3 OHK,l%,0.125W 


75042 


CEATD-45R30F 


R122 


311-1224-00 






RES. ,VAR,NONWXR:5O0 OHM, 20%, 0 .SOW 


80294 


3389F*P31-501 


R123 


321-0055-00 






RES. ,FXD,FILM:36.5 OHM, 1%,0 . 125W 


75042 


CEAT0-35R5GF 


R125 


316-0101-00 






RES. , FXD, COMP: 100 GHK , 10% , 0 , 25W 


01121 


CB1011 


R127 


321-0122-00 






RES. , FXD, FILM: 182 OHM,1%,0.125W 


75042 


CEATO -1820F 


R129 


321-0122-00 






RES. , FXD, FILM: 182 OHM,1%,0.12SW 


75042 


CEATO- 1820F 


B130 


321-0138-00 






RES* , FXD, FILM: 267 GHM,1%, 0*125W 


75042 


CEAT0-2670F 


R132 


321-0198-00 






RES . ,FXD,FILM: 1. 13K OHM,1%,0 .125W 


75042 


CEATO- 1131F 


Rl3 3 


321-0097-00 






RES. , FXD, FILM: 100 OHM, 1% , 0 . 125W 


75042 


CEATO -1000F 


R134 


321-0198-00 






RES . , FXD , FILM : 1 . 13K OHM , 1% , 0 . 12 5W 


75042 


CEATO -113 IF 


R135 


316-0101-00 






RES. , FXD, COMP: 100 OHM,1Q%,0.25W 


01121 


CB1011 


R136 


315-0621-00 






RES. , FXD, COMP: 620 OHM,5%,0.25W 


01121 


CB6215 


R137 


316-0101-00 






RES, , FXD, COMP; 100 OHM r 10% , 0 . 25W 


01121 


CBlOll 


R138 


315-0621-00 






RES., FXD, COMP: 620 OHM,5%,0,25W 


01121 


CB6215 


R141 


316-0390-00 






RES. , FXD, COMP: 39 OHM, 10% ,0. 25W 


01121 


C83901 


R142 


315-0391-00 






RES. , FXD, COMP: 390 OHM,5%,0.25W 


01121- 


CB3915 


R143 


321-0200-00 






RES, , FXD, FILM sl.lfiK OHM,l% ,0.125W 


75042 


CEATO-1191F 


R144 


321-0084-00 






RES. ,FXD,FILM:73.2 OHM, 1%,0,125W 


75042 


CEATO- 7 3 R2 OF 


R145 


315-0100-00 






RES. , FXD, COMP: 10 OHM, 5% ,0.25W 


01121 


CB1005 


R146 


321-0200-00 






RES . ,FXD ,FILM : 1 . 18K OHM , 1% , 0 . 125W 


75042 


CEAT0-1131F 


R147 


316-0390-00 






RES. , FXD, COMP: 39 OHM , 10% ,0 . 25W 


01121 


CB3901 


R149 


311-1225-00 






RES + , VAR r WOtiVfIR ! IK OHM, 20%, 0. 50W 


80294 


3389F-P31-102 


Rl5l 


315-0331-00 






RES. , FXD, COMP: 330 OHK,5%,0.25W 


01121 


CB3315 


R152 


321-0160-00 






RES. , FXD, FILM: 45 3 0HM,1% ,0 .125W 


75042 


CSAT0-4530F 


R154 


321-0201-00 






RES* , FXD, FILM: l*2lK OHM, 1% , C , I25W 


75042 


CEATO-1211F 


R155 


311-1224-00 






RES . ,VAR , NONWIR : 500 OHM, 20% ,0 . SOW 


80294 


3389F-P31-S01 


Rl6l 


315-0331-00 






RES. , FXD, COMP: 330 OHM,5%,0.25W 


01121 


CB3315 


R1G2 


321-0064-00 






RES. ,FXD,FILM:45.3 OHM, 1%,0.125W 


75042 


CEATO -4 5 R3 OF 


R164 


31S“0751“00 






RES., FXD, COMP: 750 0HM,5%,0.2SW 


01121 


C87515 



^■Furnished as a unit with S112. 



Electrical Parts List— 465 Service (SN B250000-up) 



Tektronix Serial/Model No. Mfr 



Ckt No, 


Part No. Eff 


Dscont 




Name & Description 


Code 


Mfr Part Number 


R165 


315-0331-00 




RES. 


,FXD,COMP:330 OHM,5%,0.25W 


01121 


C33315 


HI SB 


321-0064-00 




BBS, 


,FXD,FXLM:45.3 OHM,1%,0.125W 


75042 


CEATO-45R30F 


R169 


316-0101-00 




RES * 


,FXD, COMP: 100 OHM,10%,0.25W 


01121 


CB1011 


R201 


315-0562-00 




RES * 


, FXD / COMP : 5 * 6K OHM,5%,0.2$W 


01121 


CB5625 


H202 


321-0204-00 




RES, 


, FXD, FILM :1.3K CHM,1%,0.12SW 


75042 


CEAT0-1301F 


R203 


321-0087-00 




RES * 


,FXD,F3IM:78.7 OHM , 1% , 0 . 125W 


75042 


CEAT0-78R70F 


R204 


321-0204-00 




RES * 


, FXD, FILM :1.3K OHM, 1%, 0.125W 


75042 


CEM0-13Q1F 


R205 


311-1226-00 




RES* 


,VAR,\ T ONWTR:2*5X: OHM ,20% ,0 . SOW 


80294 


3389F-P31-252 


R206 


315-0301-00 




RES* 


f FXD, COMP: 300 OHM ,5% ,0*2 5W 


01121 


CB3015 


R207 


315-0270-00 




RES. 


,FXD,COM?:27 OHM,5%,0.25W 


01121 


C3270S 


R208 


315-0301-00 




RES* 


, FXD, COMP : 300 OHM,5%,0.25W 


01121 


CB3015 


R209 


315-0270-00 




ms. 


, FXD, COMP :27 OHM, 5%, 0 .25W 


01121 


CS2705 


R211 


3 21-0026 -DO 




ms. 


,FXD ,FILM s 18 . 2 OHM,l% ,0 ,125W 


75042 


CEATO-18R20F 


R212 1 


311-1364-00 




RES* 


,VAR,NOttWlR:lK OHM, 10% , 0* SOW 


01121 


10M321A 


R313 


321-0026-00 




RBS* 


, FXD, FILM: 18 .2 OHM,1%,0 . 125W 


75042 


CEATO -18R20F 


R214 


315-0103-00 




RES * 


, FXD , COMP : 10K OHM,5%,0.25W 


01121 


CB1035 


E215 


311-1220-00 




RES* 


, VAR, NONWIR {10K OHM, 20% ,0. SOW 


80294 


3389F-P31-103 


R217 


321-0085-00 




RES* 


,FXB,FILM:75 OHM,1%,0 .125W 


75042 


CEATO-75ROOF 


R21S 


311-1225-00 




RES * 


,VAR,N0KWIR:1K OHM, 20% ,0. SOW 


80294 


3389F-P31-102 


R2I9 


321-0085-00 




RES* 


,FXD,FILM:75 0HM,1%,0. 125W 


75042 


CEATO - 7 5R00F 


R220 


311-1007-00 




RES* 


t VAR , mmi R i 20 OEM ,20%, 0* SOW 


80294 


3329HG48-200 


R221 


321-0064-00 




RES * 


,FXD,FILM*45.3 0.125W 


75042 


CEATO- 4 5R30F 


R222 


316-0101-00 




RES. 


, FXD, COMP : 100 0HM,10%,0.25W 


01121 


caion 


R223 


321-0055-00 




RES . 


, FXD , FILM : 36 . 5 OHM , 1% ,0 . 125W 


75042 


CEATO- 36R50F 


E224 


316-0103-00 




RES* 


,FXD , COMP : 10K OHM, 10% ,0. 25W 


01121 


CB1031 


R225 


316-0103-00 




RES * 


, FXD, COMP ilOK OHM,10%,0.2SW 


01121 


CB1031 


R226 


316-0103-00 




RES* 


,FXD , COMP : 10K OHM , 10% , 0 . 2SW 


01121 


CB1031 


R227 


321-0122-00 




RES* 


,FXD ,FI1jM:182 0HM,1%,0.125W 


75042 


CEATO- 182 OF 


R228 


321-0122-00 




RES* 


,FXD, FILM: 182 OHM,l% ,0.125W 


75042 


CEAT0-1320F 


R229 


316-0101-00 




RES* 


, FXD, COMP jlOO GHM,10%,0.25W 


01121 


CB1011 


H230 


321-0138-00 




RES. 


, FXD, FILM: 2 67 0HM,i% ,0.125W 


75042 


CEAT0-2670F 


R232 


321-0198-00 




RES * 


, FXD, FILM :1.13K OHM,1%,0.125W 


75042 


CEATO- 113 IF 


R233 


321-0097-00 




ms. 


, FXD, FILM: 100 08M, 1% , 0* 125W 


75042 


CEATO -100 OF 


R234 


321-0198-00 




ms. 


, FXD , FILM ; 1 , 13K OHM, 1%, O.I25W 


75042 


CEATO- 1 1 3 IF 


R225 


316-0101-00 




RES. 


,FXD, COMP: 100 OHM, 10% ,0. 25W 


01121 


cBioii 


R236 


315-0621-00 




RES* 


,FXD,COMP:620 OHM,5%,0.25W 


01121 


CB6215 


R237 


316-0101-00 




RES , 


, FXD, COMP: 100 OEM,10%,0.25W 


01121 


CBIOII 


R238 


315-0621-00 




RES. 


,FXD, COMP: 620 0HM,5%,0.25W 


01121 


CB6215 


R241 


316-0390-00 




RES. 


,FXD,CQMP:39 OHM, 10%,O.25W 


01121 


CB3901 


R242 


315-0391*00 




RES. 


,FXB,C0HP : 390 OHM,S%,0.25W 


01121 


CS3915 


R243 


321-0200-00 




RES* 


,FXD, FILM :1.18K OHM,1%,0.125W 


75042 


CBAT0-1181F 


R244 


321-0084-00 




RES . 


, FXD, FILM: 73 , 2 OHM , 1% , 0 . 125W 


75042 


CEATO-7 3R20F 


R245 


315-0270-00 




RES* 


, FXD , COMP : 27 OHM,5%,0.25W 


01121 


CB2705 


R246 


321-0200-00 




RES. 


,FXD,FILM:1.18K OHK,l%,Q.125W 


75042 


CEAT0-1181F 


R247 


316-0390-00 




RES* 


,FXD , COMP : 39 OHM,10%,0.25W 


01121 


CB3901 


R249 


311-1225-00 




RES* 


, VAR, NOWWIR: IK OHM, 20%, 0. SOW 


80294 


3389F-P31-102 


R2S1 


315-0331-00 




RES* 


, FXD ,COKP : 330 OHM,5%,0.25W 


01121 


CB3315 


R252 


321-0160-00 




RES .* 


, FXD, FILM: 453 OHM,l%,Q.125W 


7S042 


CEAT0-4530F 


R254 


321-0201-00 




EES . 


, FXD, FILM il.21K OHM,1%,0.125K 


75042 


CEAT0-1211F 


R255 


311-1224-00 




RES* 


,VAR ,WONWIR : 500 OHM , 20% , 0 . 50W 


80294 


3389F-P31-501 


R261 


315-0751-00 




RES. 


,FXD,COMP:750 0HM,5%,0.25W 


01121 


CS751S 


R262 


321-0064-00 




RES. 


,FXD,FILM;45.3 0HM,1% ,0.125W 


75042 


CEATO -4 5 R3 OF 


R301 


311-1311-00 




KES. 


,VAR,H(3WWIR:1K OHM,20%,1W 


01121 


10M15SA 



^Furnished as a unit with £212 



Electrical Parts List— 465 Service (SN B250000-up) 



Ckt No, 


Tektronix 
Part No. 


Serial /Mode) No. 
Eff Dscont 




Name & Description 


Mfr 

Code 


Mfr Part Number 


R302 


321-023$-* 00 




RES. 


, FXD, FILM :2,8K OKM, 1% ,0. 125W 


75042 


CEAT0-2801E 


E 3U 


311-1311-00 




RES. 


,VAR,NONWIR:lK OHM , 20% , 1W 


01121 


10M155A 


R312 


321-0236-00 




RES, 


,FXD,FILMs2.8K OHM,1%,0.125W 


75042 


CEAT0-2801F 


R321 


321-0186-00 




RES, 


,FXB,FILM:845 0HM,1% ,0 .125W 


75042 


CEAT0-8450F 


R322 


321-0186-00 




RES. 


,FXD,FILM:84S OHK,1%,0 .125W 


75042 


CEATO-8450F 


R323 


321-0157-00 




RES, 


,FXD,FILM:422 OHK,1%,0.12S’W 


75042 


CEA'T0-4220P 


R324 


321-0157-00 




ms. 


,FXD,FILM:422 OHM,1%,0 .125W 


75042 


CBATQ-42 2QF 


R325 


321-0114-00 




RES. 


,FXD,FILM:150 OXM,1%,0.125W 


75042 


CEAT0-150OF 


R326 


323-0175-00 




RES. 


,FXD,FILM:€49 OHM,1%,0.50W 


75042 


CECTO-6490F 


R327 


321-0114-00 




RES. 


, FXD , FILM : 150 GHM,1%,0,125W 


75042 


CEJLTO-150DF 


R331 


323-0124-00 




RES . 


, FXD, FILM t 191 OHM,1%,0.50W 


91637 


MFF1226G191R0F 


R332 


316-0221-00 




RES. 


,FXO,COMP:220 0HM,10%,O.25W 


01121 


CB2211 


R334 


316-0391-00 




RES* 


,FXD, COMP: 390 OHM,1O%,0.25W 


01121 


CB3911 


R335 


321-0065-00 




RES. 


,FXD,FILMs46.4 OKM i 1% , 0 . 125VJ 


75042 


CEATO-46R40F 


R336 


321-0065-00 




RES* 


,FXD, FIIiH±46 ,4 OfLM f 1% , 0 . 125W 


75042 


CEAT0-46R4GF 


R340 


311-1222-00 




RES* 


,VAR,NQNWtR;lO0 OHM, 20%, 0. SOW 


90294 


3389F-P31-101 


P.341 


323-0168-00 




RES* 


,FXD,FILMt549 OHM, 1% ,0. SOW 


75042 


CECTQ-54 90F 


R342 


321-0041-00 




RES, 


r FXD ,FlIiMt 26 *1 OHM,1%,0,125W 


75042 


CEAT0-26R10F 


R343 


315-0101-00 




RES * 


,FXD ,COMP : 100 OHM,5%,G*25W 


01121 


CB1015 


R344 


321-0093-00 




RES* 


,FXD,FILM:90 .9 OHM, 1%,0.125W 


75042 


CEAT0-90R90F 


R345 


321-0197-00 




RES* 


,FXD,FILMsl.lK OHM,1%,0. 125W 


75042 


CEAT0-11C1F 


S346 


321-0164*00 




RES* 


,FXD, FILM: 499 OHM, 1% ,0 . 125W 


75042 


CEAT0-4990F 


R347 


321-0095-00 




RES. 


,FXD,FILM:95.3 OHM, 1%,0 .125W 


75042 


CEAT0-95R30F 


R348 


321-0114-00 




RES* 


,FXD,FILM:I5Q OHM, 1% , 0 . 125W 


75042 


CEATO-15O0F 


R349 


321-0068-00 




RES* 


,FXD,FILM:49.9 OHM,1%,0. 125W 


75042 


CEATC-49R9QF 


R351 


315-0752*00 




RES. 


,FXD,C0MP:7.SK OHM,5%,0.25W 


01121 


CB7525 


R352 


321-0089-00 




RES. 


,FXD,FILM:82.5 OHM,.l%,0. 125W 


75042 


CEAT0-82R50F 


R356 


315-0683-00 




RES* 


,FXD,COMP:68K OHM,5%,0.25W 


01121 


CB6335 


R357 


316-0101-00 




RES. 


, FXD , COMP : 10 0 OHM,10%,0.25W 


01121 


CB1011 


R358 


315-0202-00 




RES* 


,FXD,COMP:2K 0HM,5%,0.2SW 


01121 


CB2025 


R359 


315-0272-00 




RES* 


,FXD, COMP :2.7K OHM,5%,0.25W 


01121 


CB2725 


R361 


321-0193-00 




RES. 


, FXD , F ILM s IK OHM, 1% , 0 . 125W 


75042 


CEAPO-IOOIF 


R362 


321*0158-00 




RES. 


,FXD ,FILM: 432 OHM,1%,0,125W 


75042 


CEAT0-4320F 


R364 


321-0212-00 




RES* 


, FXD, FILM il.SSK OHM,1%,0.125W 


75042 


CEATG-1591F 


R365 


321-0229-00 




RES* 


,FXD,FILM:2.37k OHM,1%,0 .125W 


75042 


CEATO-2371F 


R367 


315-0201-00 




RE S * 


f FXD, COMP i200 OHM,5%,0.25W 


01121 


CB2015 


H368 


321-0122-00 




RES* 


,FXD,FXLMsl62 OHM, 1% ,0.12SW 


75042 


CEAT0-192OF 


R370 


315-0123-00 




RES, 


, FXD, COMP :12K OHM,5%,0.25W 


01121 


CB123S 


R371 


321-0193-00 




RES* 


,FXD,FILtt:lK OHM,1%,0.125W 


75042 


CEAT0-1001F 


R372 


321-0158-00 




RES * 


,FXD,FILK:432 OKM,l% ,0.125W 


75042. 


CEAT0-4320P 


R374 


321-0212-00 




RES* 


, FXD, FILM: 1.58K 0HM,1%,0.125W 


75042 


CEATO-1581F 


R375 


321-0229-00 




RES, 


,FXD,FILK;2.37K OHM,1%,0.125W 


75042 


CEAT0-2371F 


R376 


315-0201-00 




RES . 


, FXD, COMP : 200 OHM,5%,0.25W 


01121 


CB2015 


R378 


321-0122-00 




RES* 


f FXD, FILM: 18 2 OKM,l% , 0.125W 


75042 


CEATO-1020F 


R381 


316*0152*00 




RES* 


, FXD, COMP :1.5K OKM, 10% ,0.25W 


01121 


CR1521 


R382 


315-0473-00 


XB2S1725 


RES, 


, FXD, COMP :47K OHM,5%,0.25W 


01121 


CB4735 


R383 


316-0222-00 




RBS* 


, FXD, COMP :2.2K OHM,10%,0.25W 


01121 


CB2221 


K384 


316-0822-00 




RES* 


, FXD, COMP :8. 2K OKM,10%,0.25W 


01121 


CB8221 


R38Q 


316-0154-00 




RES. 


,FXD,C0MP:150K OMM,1O%,0.25W 


01121 


CB1S41 


R389 


316-0154-00 




RES. 


,FXD,COMP:150K OKM,10%,O.25W 


01121 


CB1541 


R391 


316-0152-00 




RES* 


, FXD, COMP si. 5K OHM,10%,0.25W 


01121 


CB1521 


R392 


315-0473-00 


XB251725 


RES, 


,FXD,C0MP:47K OHM,5%,0.25W 


01121 


CB4735 


R393 


316*0222-00 




RES. 


,FXD,COMP:2.2K OHM, 10% ,0.2 5W 


01121 


CB2221 


R394 


316-0822-00 




RES . 


,FXD,C0KP:8.2K OHM, 10% ,0.25W 


01121 


CB9221 


R400 


311-1139-00 




RES, 


,VAR,SONWIEsSOO OHM,20%,0.50W 


73138 


7 2XW-4 3-O-501M 



REV. B JAN. 197S 



7-19 



Electrical Parts List — 465 Service (SN B250090-up) 



Ckt No. 


Tektronix 
Part No. 


Serial/Model No. 
Eff Dscont 


Name & Description 


Mfr 

Code 


Mfr Part Number 


R401 


321*0068-00 




RES * , FXD | FILM : 49 . 9 OHM , 1% ,0, 125W 


75042 


CEAT0-49R9QF 


R402 


321-0104-00 




RES. ,FXD,FILM:11S OHM, 1%,0 . 125V! 


75042 


CEAT0-1180F 


R403 


315*0390-00 




BES - , FXP f COMP : 39 QHM,5%,0,25W 


01121 


CB3905 


R4Q4 


321-0570-00 




RES. , FXD, FILM: 52. 3 0.125W 


75042 


CEATO — 5 2 R 3 OF 


R405 


321-0167-00 




RES. ,FXD,FILM;966 OHM ,1% ,0.12EW 


75042 


CEATQ-8G60F 


R407 


321-0175-00 




RES, r FXD, FILM; 649 OEM, 1% ,0,125V 1 ? 


75042 


CEATO-649 OF 


R409 


321*0178-00 




RES. , FXD, FI 135:698 QHM,1%,0.125W 


75042 


CHAT 0*69 80F 


R411 


321-0068-00 




RES, ,FXD,FILM;49.9 OKM,1%,0.12SW 


75042 


CEAT0-49R90F 


R414 


321-0070-00 




RES. , FXD, FILM: 52. 3 OHH,1%,0.125W 


75042 


CEAT0-52R30F 


E415 


315-0100-00 




RES, , FXD, COMP; 10 0HM,5%,0-25W 


01121 


CB1Q05 


R417 


321-0175-00 




RES. , FXD, FILM: 649 OHM,1%,0 .125W 


75042 


CEAT0-6490F 


R419 


323-0071-00 




RES., FXD, FILM: 53. 6 0HK,1%,0.50W 


75042 


CECT0-53R6OF 


R421 


315-0620-00 




RES. , FXD, COMP :62 0HM,5%,0.25W 


01121 


CB6205 


R423 


311-0609-00 




RES . , VAR , WDNWIP. :2K OHM , 10% ,0 .50W 


60740 


62-57-3 


R424 


311-1239-00 




RES. , VAR ,HOMWIR : 2 . 5K. 0HM,10%,O.50W 


73138 


72Y-26-0-252K 


R426 


321-0423-00 




RES., FXD, FILM :249K OHM,1%,0.125W 


75042 


CEATO-2493F 


R427 


323-0144-00 




RES. , FXD, FILM: 309 OHM,1%,0.50W 


75042 


CECTO-3O90F 


R428 


323-0144-00 




RES. , FXD, FILM: 309 OHM, 1% ,0. SOW 


75042 


CECTO-3O90F 


M29 


311-1236-00 




RES . , VAR , NOMWI R : 250 OHM, 10% , 0 . SOW 


73138 


72X-22-0-251K 


R433 


311-1138-00 




RES . , VAR , NOKWIR : IK OHM ,20%, 0. SOW 


73138 


72XW-44-0-102M 


R434 


311-1138-00 




RES . , VAR , NONWIR : IK OHM , 20% , 0 . SOW 


73138 


72XW-44-0-102M 


R437 


323-0158-00 




HSS * , FXD , FILM ; 43 2 OHM,1%,0,50W 


75042 


CECTQ-4320F 


R43S 


323-0158-00 




FES , , FXD r FILM i 43 2 QHM,1%,0*50W 


75042 


CECT0-4320F 


R440 


321-O0ao-00 




RES. , FXD, FILM: 66. 5 OHM, 1% ,0.125W 


75042 


C5AT0-66RS0F 


R441 


321-0064-00 




RES., FXD, FILM: 45. 3 OHM , 1% ,0. 12SW 


75042 


CEAT0-45R30F 


R442 


311*1139*00 




RES, ,VAR,WONWIR:500 OHM, 20% , 0 , SOW 


73138 


72XW-43-0-501M 


R443 


321-0193-00 




RES, , FXD, FILM! IK OHM, 1% , 0 ■ 125 T viJ 


75042 


CEAT0-1001F 


R444 


315*0302-00 




RES . ,FXD , COMP : 3K OHM , 5% , C . 25W 


01121 


CB3025 


R445 


315-0472-00 




RES . ,FXD , COMP : 4 . 7K OHM , 5% , 0 . 2 5W 


01121 


CB4725 


R446 


321-0070-00 




RES. , FXD, FILM: 52. 3 0HM,1% ,G.12EW 


75042 


CEAT0-52R3OF 


R447 


321-0070-00 




RES. , FXD, FILM: 52. 3 0HK,1% ,0.125K 


75042 


CEAT0-52R30F 


R44S 


322-0662-00 




RES. ,FXD ,FILM: 334 OHM,1%,0.25W 


75042 


CEBT0-3340F 


R449 


322-0180-00 




RES., FXD, FILM: 732 OHM,1%,0.25W 


75042 


CEBTO-7320F 


R4S1 


321-0196-00 




RES. , FXD, FILM: 1.07K OHM, 1%,0.125W 


75042 


CEATO-1071F 


R452 


315-0101-00 




EES, , FXD, COMP: 100 OHM, 5% r 0.2SW 


01121 


CB1015 


R453 


321-0223-00 




RES . ,FXD ,FILM: 2 . 05K OHM, 1%,0 . 125W 


75042 


CEAT0-2051.F 


R454 


321-0164-00 




RES. , FXD, FILM: 499 OHM,l% ,0.125W 


75042 


CEATO-4990F 


R455 


311-1138-00 




RES. , VAR, NONWIR: IK OHM , 20% , 0 . 50W 


73138 


7 2XW-44 -0 - 1 0 2M 


R457 


315-0201-00 




EES, f FXD, COMP: 200 OHM, 5%, 0, 25 W 


01121 


CB2015 


R461 


317-0101-00 




EES* , FXD, COMP: 100 OHM, 5% ,0 . 125W 


01121 


BB1015 


R464 


310-0700-00 




RES. , FXD, WW: 430 OHM,l%,WW 


80009 


310-0700*00 


R471 


317-0101-00 




RES. , FXD, COMP: 100 OKM,5%,0.125W 


01121 


BB1015 


R474 


310-0700-00 




RES, ,FXD,WW:430 OHM, 1% ,WW 


80009 


310*0700*00 


R502 


315-0754*00 




RES, ,FXD,COMPi750K QHM,5% f 0,25W 


01121 


CB7545 


RS03 


315-0334*00 




RES. ,FXD,COMP:330K 0HK,5%,0.25W 


01121 


CB3345 


R507 


321-0068-00 




RES. ,FXD,FILM:49.9 0HM,1%,0.125W 


75042 


CEATO-49R90F 


R50Q 


321-0068-00 




RES* , FXD, FILM: 49. 9 OHM ,1% ,0 * 125W 


75042 


CEAT0-49R90F 


R509 


321-0068-00 




PES * ,FXD ,F ILM : 49 , 9 0HM,1% ,0.125W 


75042 


CEAT0-49R90F 


R511 


316-0104-00 




RES. , FXD, COMP: 100K OKM,10% ,0.25W 


01121 


CB1041 


R512 


316-0563-00 




RES. , FXD, COMP :56K Otf.M , 10% , C . 2 5W 


01121 


CB5631 


R516 


321-0481-00 




EES, , FXD, FILM: 1M OHM,1%,0,125W 


75042 


CEATC-1004F 


R517 


316-0101-00 




EES - , FXD ,-COMP i 100 OHM, 10% , 0 * 25W 


01121 


CB1011 


R51S 


316-0101-00 




RES. , FXD, COMP: 100 OHM, 10%, 0.2 5W 


01121 


CB10H 
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Ckt No, 


Tektronix 
Port No, 


Serial/Model No. 
Eff Dscont 


Name & Description 


Mfr 

Code 


Mfr Part Number 


R522 


316-0101-00 






RES. ,FXD,COMP:100 OHM, 10%, 0. 25W 


01121 


CB1011 


R523 


316-0150-00 






RES. ,FXD,COKP:15 OHSM,10%,0,25W 


01121 


CB0.501 


B5 24 


316-0150-00 






RES. ,PXD,COMP:15 QHM,1Q%,0,25W 


01121 


CB15Q1 


R525 


316-0101-00 






RES. , FXD, COMP; 100 OHM,10%,0.25W 


01121 


CBlOll 


R527 


321-0209-00 






RES.,FXD,FILM;1.47K OHM,1%,0 .125W 


75042 


CEAT0-1471F 


R528 


315-0390-00 






RES. ,FXD,COMP:39 0HM,5%,0.25W 


01121 


CB3905 


R529 


321-0209-00 






RES. ,FXD,FILMsl.47K OBK,1%,0. 125W 


75042 


CBAIQ-1471F 


R530 1 


311-1192-00 






RES . ,VAR,NCHWIRe 10K OHM ,20% ,1W 


12697 


CM39695 


R53I 


316-0681-00 






RES . , FXD , COMP ; 6 80 OHM,10%,0.25W 


01121 


CB6811 


R535 


311-1230-00 






RES . ,VAR,NONWIR: 20K OHM, 20%, 0 .50W 


80294 


3389F -P31-203 


B536 


315-0202-00 






RES. ,FXD, COMP: 2K 0HM,5%,0.25W 


01121 


CB2025 


R537 


315-0560-00 






RES. ,FXD,COMPs56 OHM, 5% ,0.25W 


0X121 


CB5605 


R538 


315-0362-00 






RES. , FXD, COMP :3.6K OHM,5%,0.25W 


01121 


CB3625 


R539 


316-0222-00 






ms * , FXD , COMP : 2 * 2K OHM , 10% , 0 * 2 5W 


01121 


CB2221 


mm 


316-0222-00 






RES * i FXD , COMP ; 2 » 2K OHM, 10% , 0 * 25W 


01121 


CB222I 


R541 


316-0632-00 






RES - i FXD , COMP ; 6 . 8K OHM , 10% , 0 .25W 


01121 


CBS821 


RS42 


316-0132-00 






RES., FXD, COMP :1.8K OHM,10%,0.25W 


01121 


CB1821 


R544 


316-0103*00 






RES. , FXD, COMP: 10X 0RM,10% ,0.25W 


01121 


CB1031 


R545 


311-1230-00 






RES* ,VAR,NONWrRt20K OHM , 20% ,0*50W 


80294 


3389F-F3X-203 


R546 


315-0101*00 






RES* , FXD, COMP: 100 OHM ,5% , 0 . 25W 


01121 


CB1015 


R547 


315-0101-00 






RES. , FXD, COMP: 100 ORM,5%,G.2SW 


01121 


C81015 


R549 


315-0331-00 






RES. , FXD, COMP: 3 30 OHM,5%,0.25W 


01121 


CB3315 


H55G 


316-0330-00 






RES. ,FXD, COMP :33 OHM, 10% ,0,25W 


01121 


CB3301 


R551 


323-0305-00 






RES. , FXD, FILM: 14. 7K OHM,1%,0.50W 


75042 


CECT0-1472F 


R552 


316-0330-00 






RES. , FXD, COMP :33 OHM,10%,0.25M 


01121 


CB3301 


RS53 


316-0153-00 






RES . , FXD, COMP : 1EK OHM , 10% ,0 . 25W 


01121 


CB1531 


R554 


316-0104-00 






RES * , FXD ,COMP : 100K OHM, 10% , 0 * 2 5W 


01121 


C31041 


R555 


311-1230-00 






RES, ,VAR,N0WWIRs20K OHM , 20% ,0 , SOW 


80294 


3389F-P 31-203 


R556 


316-0562-00 






RES. , FXD, COMP :5.6K OHM,10%,0.25W 


01121 


ca5621 


R557 


321-0097-00 






R£S.,FXD,FILM:100 0HM,l%,0.125tt 


75042 


CEATO-IOOOF 


R558 


321-0258-00 






RES. , FXD, FILM (4. 75K OHM, 1% ,0.125K 


75042 


CEATO -4 75 IF 


R602 


316-0470-00 






RES * , FXD , COMP :47 OHM ,10% , 0 . 25ft 


01121 


CB4701 


R603 


325-0073-00 






RES. , FXD, FILM: 3. 5 7M OHM,1%,0.50W 


80009 


325“0073-00 


R&04 


321-0385-00 






RES. , FXD, F ILfi: 10 OK OHM,l% ,0 .125W 


75042 


CEAT0-10O3F 


R6-06 


323-0480-00 






RES. ,FXD,FILM:976K OHM,1%,0,50W 


75042 


CECT0-9763F 


R607 


321-0451-00 






RES* , FXD, FILM :487K OHM, 1% ,0 *125W 


75042 


CEAT0-4873F 


R608 


315-0200-00 






RES. , FXD, COMP :2G OHM,5%,0.25W 


01121 


CR2005 


R609 


316-0274-00 






RES. , FXD, COMP :270K OHM, 10% ,0. 25W 


01121 


CB2741 


R611 


316-0104-00 






RES. , FXD, COMP: 100K OHM, 10%, 0 . 25W 


01121 


CB1041 


R612 


316-0563-00 






RES. , FXD, COMP: 56K OHM , 10% ,0. 25W 


01121 . 


CB5631 


R6I6 


321-0481-00 






RES. , FXD, FILM :1M OHM,l% ,0 .125W 


75042 


CEAT0-10O4F 


R617 


316-0101-00 






RES. , FXD, COMP: 100 OHM, 10% ,Q.25W 


01121 


CBlOll 


R618 


316-0101-00 






RES. ,FXD, COMP: 100 OHM,10%,0.25W 


01121 


colon 


R622 


316-0101-00 






EES. ,FXD,COMP;100 OHM ,10% ,0 .25W 


01121 


CBlOll 


R623 


316-0150-00 






RES. , FXD, COMP: 15 OHM,lO%, 0 * 25W 


01121 


CB1501 


R624 


316-0150-00 






RES. , FXD, COMP: 15 QBM,1C% P C.25W 


01121 


CS15G1 


R625 


316-0101-00 






RES. , FXD, COMP: 100 OEM, 10% ,0.2514 


01121 


CBlOll 


R627 


321-0209-00 






RES. ,FXD, FILM: 1.47K OHM , 1% , 0 . 125W 


75042 


CEAT0-1471F 


R628 


315-0390-00 






RES. , FXD, COMP i 39 OHM,5%,0.25W 


01121 


CB3905 


R629 


321-0209-00 






RES. ,FXD,F2LM:1.47K OHM,1%,0.12SW 


75042 


CEAT0-1471F 


R630 2 


311-1192-00 






RES . ,VAR,HONWIR: 10K OHM, 20% , 1M 


12697 


CM3969S 


R631 


316-osai-oo 






RES. , FXD, COMP: 680 OHM, 10% ,0.25W 


01121 


CB6811 


R635 


311-1230-00 






BBS . , VAR , HONWIR : 20K OHM , 2 0% , 0 * 5 Ott 


80294 


3309F-P31-2O3 



^Furnished as a unit with 5530. 
^Furnished as a unit with $630* 
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Ckl No. 



R636 

R637 

R638 

R639 

R640 

R641 

R642 

R644 

R645 

R646 

R647 

R649 

R650 

R651 

R652 

R655 

R656 

R657 

R.658 

R671 

R672 

R.675 

R676 

R677 

R678 

R679 

R6S1 

R682 

R683 

R637 

R688 

R689 

R690 

R69L 

R692 

&694 

R803 

R804 

R805 

R807 

R808 

R809 

R811 

R812 

R814 

RS15 

R817 

r838 

R822 

R823 

R824 

R82? 

R828 



Tektronix Seriai/Modei No. 

Part No. Eff Dscont Name & Description 



Mfr 

Code Mfr Part Number 



315-0202-00 

315-0560-00 

315- 0362-00 

316- 0222-00 
316-0222-00 

316-0682-00 

316-0182-00 

316-0103-00 

311-1230-00 

315-0101-00 

315-0101-00 

315- 0331-00 

316- 0330-00 
323-0305-00 
316-0330-00 



311-1230-00 

316-0562-00 

321-0097-00 

321-0258-00 

316-0100-00 

315-0680-00 

311-1259-00 

315-0510-00 

315-0102-00 

315-0510-00 

315- 0120-00 

316- 0100-00 
315-0680-00 
315-0471-00 
315-0102-00 

315-0510-00 

315- 0120-00 

316- 0100-00 
316-0104-00 
315-0152-00 

315-0431-00 

315- 0391-00 
321-0186-00 

316- 0220-00 
321-0243-00 

321-0206-00 

315-0132-00 

315-0390-00 

321-0211-00 

315-0332-00 

315-0151-00 

315-0681-00 

315-0681-00 

315-0103-00 

315-0153-00 

315-0103-00 

315-0102-00 

315-0102-00 



RES. ,FXD, COMP :2K 0HM,5%,0.25W 
RES . ,FXD ,COKP : 56 0HM,5%,0.25W 
RES . ,FXD ,C0MP s 3 . 6K OHM , 5% , 0 . 25W 
RES. , FXD, COMP: 2. 2K OHM, 10% ,Q.25W 
RES. , FXD, COMP: 2. 2K OHM, 10% ,0. 25W 

RES. , FXD, COMP: 6. 6K OHM,10%,0.25W 
RES. , FXD, COMP: 1 .8K OHM, 10% , 0.25W 
RES. ,FXD, COMP: 10K OHM,10%,0.25W 
RES, ,VRR,SOKMIR:20K OHM,20%,0.50W 
RES. , FXD, COMP : 100 OHM,S%,0.25W 

RFS. , FXD, COMP: 100 OHM,5%,Q.25W 
RES. ,FXD , COMP ; 330 OHM,5%,0.25W 
RES. , FXD, COMP :33 OHM, 10% ,0 ,25W 
RES , ,FXD , FILM : 14 . 7K OHM, 1%, 0.50 W 
RES. ,FXD,CQKP:33 GHM,1C% ,0.25W 

RES . , VAR , NONWIR : 20K OHM , 20% , 0 . SOW 
RES. , FXD, COMP :5.6K OHM,10%,O.25W 
RES . , FXD , FILM : 100 OHM,l% ,0. 125W 
RES. ,FXD,FILM:4.?5K OHM, 1%,0 . 125W 
RES. , FXD, COMP: 10 OHM, 10% ,0. 25W 

RES. , FXD, COMP: 68 OHM,5%,0.25W 
RES . ,VAR , NONWIR I 100 OHM , 10% , 0 . SOW 
RES . , FXD , COMP : 5 1 OHM , (NOM VALUE ) , SEL 
RES. , FXD, COMP: IX OHM,5%,0.25W 
RES. , FXD, COMP: 51 OHM,5%,Q.25W 

RES. ,FXD,COMP:12 OHM,5%,0.25M 
RES. , FXD, COMP: 10 OHM,10%,0.25W 
RES. , FXD, COMP :68 OHM,5%,0,25W 
RES., FXD, COMP :470 OHM,5%,0.25W 
RES., FXD, COMP :1K OHM,5%,0.25W 

RES. , FXD, COMP : 51 OHM,5%,0,25W 
RES. , FXD, COMP: 12 0HK,5%,0.25W 
RES. , FXD, COMP: 10 OHM, 10% ,0 .25W 
RES. , FXD, COMP :100X OHM, 10% ,0.25W 
RES. , FXD, COMP :1.5K OHM,5%,0.25W 

RES., FXD, COMP :430 OHM,5%,0.25W 
RES., FXD, COMP :390 OHM,5%,0.25W 
RES. , FXD, FILM: 845 OHM, 1%, 0.125V 
RES. ,FXD,COKP:22 OHM, 10% ,0 .25W 
RES. ,FXD,FILM:3.32K OHM,l% ,0.125W 

RSS., FXD, FILM :1.37K OHM,1%,0.125W 
RES. , FXD, COMP: 1.3K OHM,5%,0.25M 
RES. , FXD, COMP: 39 OHM,5%,0.25W 
RES. , FXD, FILM: 1.54K OHK, 1%,0 .125W 
RES., FXD, COMP i 3. 3K OHM,5%,0.25W 

RES. , FXD, COMP : 150 0HM,5%,0.25W 
RES. , FXD, COMP: 680 OHM, 5% ,0.25W 
RES. , FXD, COMP: 680 OHM,5%,0.25W 
RES,, FXD, COMP :10K OHM,5%,Q.25W 
RES., FXD, COMP :15K OHH,5%,0.25W 

RES., FXD, COMP :10K 0HM»5%,0.25W 
RES. , FXD, COMP: IK OHM,5%,0.25K 
RES. , FXD, COMP t IK OHM,5%,Q.25K 



01121 


CB2025 


01121 


CB5605 


01121 


CB3625 


01121 


CB2221 


01121 


CB2221 


01121 


CE6821 


01151 


CB1821 


01121 


CB1031 


80294 


3389F-P31-203 


01121 


CB1015 


01121 


CB1015 


01121 


C83315 


01121 


CB3301 


75045 


CECT0-1472F 


01121 


CB3301 


80294 


3389F-P31-203 


01121 


C35621 


75042 


CEATO-IOOOF 


75042 


CEAT0-4751F 


01121 


CBlOOl 


01121 


CB6805 


80294 


3329P-L58-101 


01121 


CB5105 


01121 


CB1025 


01121 


CB5105 


01121 


CB1205 


01121 


CBlOOl 


01121 


CB6805 


01121 


CB4715 


01121 


CB1025 


01121 


CB510S 


01121 


CB1205 


01121 


CBlOOl 


01121 


CB1041 


01X21 


CB1525 


01121 


CB4315 


01121 


CB391S 


75042 


CEAT0-8450F 


01121 


CB2201 


75042 


CEATO-3321F 


75042 


CEAT0-1371F 


01121 


CB1325 


01121 


CB3905 


75042 


CEAT0-1S41F 


01121 


CB3325 


01121 


CB1515 


01X21 


CB6B15 


01121 


CE6315 


01121 


CB1035 


01121 


CB1S35 


01121 


CB1035 


01121 


CB1Q25 


01121 


CB1025 
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Ckt No. 


Tektronix 
Port Ho, 


Serial/Model No. 
Eff Dscont 


Name & Description 


Mfr 

Code 


Mfr Part Number 


R829 


3X6-0220-00 






RES . ,FXD ,COMP : 2 2 OHM , 10% , 0 . 25W 


01121 


CB2201 


R831 


315-0102-00 






HES, , FXD, COMP: IK QHW,5%,0.25W 


01121 


CB1025 


R834 


315-0100-00 






££3., FXD, COMP ;1Q 0®, 5%,0,25W 


01121 


CM 00 5 


R836 


315-0100-00 






RES. , FXD, COMP: 10 OHM, 5% ,0.25V? 


01121 


CB10Q5 


RS38 


316-0101-00 






RES,, FXD, COMP: 100 OHM,10%,0.25W 


01121 


CB101I 


RG53 


315-0471-00 






EES. , FXD, COMP: 470 OHM,5%,0.25H 


01121 


CB4715 


RS54 


321-0300-00 






RES., FXD, FILM :1.18X OHM,1%,0. 125W 


75042 


CEAT0-1181F 


R855 


316-0220-00 






RES . ,FXD ,COMP :22 OHM,10%,0.25W 


01121 


CE2201 


R856 


316-0270-00 






RES . , FXD ,COKP : 27 OKK,10%,0.25W 


01121 


CB2701 


R857 


321-0243-00 






RES. ,FXD, FILM :3.32k 0HM,1%,0, 125W 


75042 


CE AIO -332 IF 


RS58 


321-0201-00 






RES, ,FXD,FILM:1.21K OHM, 1% , 0.125W 


7 S 04 2 


CEAT0-1211F 


R859 


315-0132-00 






RES. ,FXD, COMP: 1.3K OHK,5%,0.25W 


01121 


CE1325 


RS61 


315-0390*00 






RES* ,FXD ,COHPt39 OHM, 5% f 0 .25W 


01121 


€83905 


R862 


321-0209-00 






RES. ,FXD,FILM:1.47K OHM,1%,0 . 125W 


75042 


CEAT0-1471F 


R863 


315-0103-00 






RES. ,FXO, COMP: 10K OHM.,5% ,0.25W 


01121 


CB1035 


R864 


315-0332-00 






RES. , FXD, COMP -.3. 3X OHM,5%,Q,25W 


01121 


CE3325 


R865 


315-0151-00 






RES. , FXD, COMP: ISO OHK,5%,0.25W 


01121 


CB1515 


R866 


315-0471-00 






RES . , FXD f COMP i 470 OHM, 5% , 0.25W 


01121 


CB4715 


R871 


315-0472-00 






RES. , FXD, COMP: 4. 7K OHM,S%,0.2SW 


01121 


CB4725 


R872 


315-0241-00 






RES, , FXD, COMP: 2 40 OHM,5%,0,25W 


01121 


CB2415 


R877 


315-0102-00 






RES . , FXD ,COMP : IK 0HM,5%,0.25W 


01121 


CB1025 


R879 


315-0274-00 






RES. ,FXD, COMP: 270K OHM,5%,0.25W 


01121 


CBS 745 


RlOOl 


315-0360-00 






RES, , FXD, COMP: 36 QHM,5%,0.25W 


01121 


CB 3605 


R1002 


303-0432-00 






BBS# /FXD, COMP :4*3K GHM,5%,1W 


01121 


GB4325 


R1003 


316-0101-00 






RES, , FXD, COMP: 100 OHM, 10%, 0 .25W 


01121 


CB1011 


R1004 


315-0360-00 






RES. , FXD, COMP: 36 OHM,5%,0.25W 


01121 


CB3605 


RI006 


308-0421-00 






KES . ,FXD ,WW ! 3K OHM, 5% , 3W 


63743 


36216 


RIO 07 


315-0271-00 






KES. , FXD, COMP :270 OHM,5%,0.2SW 


□1121 


CB2715 


RiOll 


316— 010 3^00 






RES. , FXD, COMP: 10K OHM,1C%,0.25W 


01121 


CB1G31 


R1012 


321-0 164-00 






S2S.,FXD,FILM:499 OHM,1%,0.125W 


75042 


CEAT0-499OF 


R1013 


321-0228-00 






RES. ,FXD,FIIjM: 2 . 32K OHM , 1%, 0 ,125W 


75042 


CEAT0-2321F 


R1016 


321-0195-00 






KES. ,FXD .FILM: 1 , 05K OHK,l% ,0. 125« 


75042 


CEA10-1Q51F 


RIO 1 7 


321-0250-00 






RES. ,FX0,FILM:3.92K OHM,1%,0. 125W 


75042 


C5AEG-3921F 


R1021 


321-0193-GO 






RES. , FXD, FILM: IK 0HM,1% .C.125W 


75042 


CEATO-IOOIF 


R1022 


321-0193*00 






RES. , FXD .FILM: IK OHM , 1% , G . 125W 


75042 


CEATO-IOOIF 


R1024 


321-0165-00 






RES., FXD, FILM: 511 OHM, 1% ,0.125W 


75042 


CEAT0-S11OF 


P.1026 


316-0181-00 






RES. , FXD, COMP: 180 OHM, 10% ,0. 25W 


01121 


CB1811 


R1029 


316-0101-00 






RES ., FXD , COMP : 100 OHM, 10% ,0. 25W 


01121 


CS1011 


R1031 


316-0470-00 






FES., FXD, COMP: 47 OHM, 10%, 0 ,25W 


01121 


CB4701 


R1032 


316-0101-00 






RES. , FXD, COMP: 100 OHM, 10% ,0 . 25W 


01121 . 


CB1011 


R1033 


321-0256-00 






RES, , FXD, FILM: 4.53K OHM,1%,0,125W 


75042 


CEAT0-4531F 


R103B 


316-0101-00 






RES. , FXD, COMP: 100 OHM, 10%, 0 . 2SW 


01121 


CB1011 


R1037 


321-0251-01 






RES. ,FXD,FILM:4 .02K OHM.O . 5%,0.125W 


75G42 


CEAT0-4021F 


RIO30 


316*0470-00 






RES. , FXD, COMP :47 OHK, 10%,Q.25Vi 


01121 


CB4701 


RIO 39 


321-0228-00 






RES. , FXD, FILM: 2.3 2K OHM, 1%,0.125W 


75042 


CSAT0-2321F 


R1041 


316-0101-00 






RES., FXD, COMP: 100 OHM,IQ%,0,25W 


01121 


CB1011 


R1044 


321-0227-00 






RES. , FXD, FILM :2 ,26K OHM, 1%,0. 125W 


75042 


CEAT0-2261F 


R1045 


316-0101-00 






RES. ,FXD,COM?:100 OHM, 10%, 0 .25W 


01121 


CB1011 


mo 46 


301-0562-00 






RES. , FXD, COMP :5.6K OHM, 5%, 0. SOW 


01121 


EB5625 


R1047 


315*0681-00 






RES. , FXD, COMP: 680 OHM,5%,0,25W 


01121 


CB681S 


RIO 48 


315-0752-00 






RES. , FXD, COMP: 7. 5X OHM,5%,0.25W 


01121 


CB7525 


R1Q49 


315-0681-00 






HES*, FXD, COMP: 680 OHM,5%,0*25W 


01121 


CB6815 


R1052 


315-0561-00 






KES. , FXD, COMP :560 OHM,5%,0.25W 


01121 


CB5615 
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Tektronix 
Port No. 


Serioi/Modef No. 
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Nome & Description 


R105 3 


301-0622-00 






RES., FXD, COMP :6.2K OHM, 5%, 0. SOW 


R1054 


315-0102-00 






RES . , FXD f COMP :lK O®' , 5% , 0 . 25W 


R1057 


315-0562-00 






RES. ,FXD,COtSP:5.6K OHM,5%,0.25W 


R1061 


315-0360-00 






RES * t FKD r COMP ; 36 OHM,5%,0,25W 


R1062 


301-0432-00 






RES * , FXD , COMP : 4 , 3K OHM , 5% f 0 . SOW 


R1063 


316-0101-00 






RES. ,FXD r COMP:lOO OHM , 10% , C . 25W 


R1064 


315-0360-00 






RES. , FXD, COMP i 36 OHM,5%,0.25W 


R1065 


316-0220-00 






RES. , FXD, COMP; 22 OHM, 10% ,0 .25W 


£1066 


308-0421-00 






RES . , FXD , WW : 3K OHM,5%,3W 


RIO 71 


316-0103-00 






RES, , FXD, COMP: 10K OHM, 10% , 0 .25W 


RI072 


321-0164-00 






RSS. , FXD , FILM :499 OHM , 1% , 0 . 125W 


RIO 7 3 


321-0228-00 






RES. ,FXD,FILM:2.32K OHM r 1% , 0 . 125W 


RIO 7 6 


321-0195-00 






RES. , FXD, FILM :1.05K OHM, 1%,0.125W 


R1077 


321-0250-00 






RES. ,FXD,FILM:3.92K OHM , 1% ,0 . 125W 


R1081 


321-0193-00 






RES, ,FXD f FILE:lK OHM, 1% , 0 *125W 


R1082 


321*0193-00 






RES, ,FXD,FILM:1K 0HM,1%,0.125W 


R1084 


321-0165-00 






RES. , FXD, FILM i 5 11 OHM, 1%,0. 125W 


R10B6 


316-0181-00 






RES, , FXD, COMP: 100 OHM , 10% ,0 , 25W 


51089 


316-0101-00 






RES . , FXD ,COKP : 100 OHM , 10% , 0 . 25W 


S1091 


316-0470-00 






RES » ,FXD fCOMP; 47 OHM, 10% , 0 , 25V? 


51092 


316-0101-00 






RES. , FXD, COMP: 100 OHM, 10% ,0 .25W 


R1053 


321-0256-00 






RES. , FXD, FILM: 4.5 3K 0HM,1% , 0.125W 


R1095 


316-0101-00 






RES* , FXD, COMP :100 OHM, 10% , 0* 25W 


R1097 


321-0251-01 






REG. ,FXD,FILM:4.02K OHM, 0.5% ,0.125W 


R1098 


321-0229-00 






RES. ,FXD,FILK:2.37K OHM,l% ,0.125W 


R1101 


315-0682-00 






RES. , FXD, COMP :6.8K 0HM,5%,0.25W 


R1110 


311-1464-00 






RES. ,VAR,WW:2K OHM,5%,2W 


R1U0 1 


311-1709-00 






RES . , VAR , WW : 20 K OHM,10%,2W 


Rllll 


321-0169-00 






RES. , FXD, FILM: 562 OHM, (MOM VALUE) ,SEL 


Rllll 1 


321-0265-00 






RES, ,FXD,FlLMiS.62K OKM,l% ,0.125W 


Rill 2 


321-0068-00 






RES. , FXD, FILM r 49. 9 OHM, (MOM VALUE) ,SEL 


R1112 1 


321-0252-00 






RES • , FXD , FILM : 4 . 12K OHM, 1% ,0. 125W 


R1113 


321-0125-00 






RES . ,FXD , F ILM : 19 6 OHM , (NOM VALUE) , SEL 


R1113 1 


321-0154-00 






RES, , FXD, FILM: 39 2 0HM,1% ,0 .125W 


R1115 


311-1244-00 






RES * , VAR , NONWIR : 100 OHM, 10% , 0 . SOW 


51117 


321-0231-00 




■ 


RES . , FXD, FILM: 2, 49K OHM, 1% ,0. 125V? 


5X130 


315-0101-00 






RES. , FXD, COMP i 100 OHM,5%,0,25W 


RL131 


323-0498-04 






RES. , FXD, FILM :1.5M OHM,0.1%,0.50W 


51133 


323-0481-04 






RES . ,FXD ,FILM : 1M OHM , 0 . 1% , 0 * SOW 


R1134 


321-0648-04 






RES, , FXD, FILM :500K OHM , 0 * 1% f Q , 125W 


R1135 


321-0618-04 






RES. , FXD, FILM: 250K OHM, 0.1% ,C .125W 


R1136 


321-0414-04 






RES. , FXD, FILM: 200K OHM,0 .1% ,0 . 125W 


R1137 


321-0385-04 






RES. , FXD, FILM: 1QOK OHM,0. 1% ,0.125W 


R1138 


321-0756-04 






RES. , FXD, FILM: 50K OHM, 0 . 1% ,0.125W ■ 


51140 2 


311-1701-00 






RES * ,VAR, EfOWWIR:SOK OHM, 20% , 1W 


R1141 


315-0154-00 






RES , ,FXD r COMP : 1 5QK OHM,5%,G.25W 


RU42 3 


321-0222-07 






RES. , FXD, FILM: 2K 0HM r 0 * 1% ,0 . 12 5W 


R1143 3 


321-0193-07 






FES. , FXD , FILM! IK OHM, 0, 1% ,0 , 125W 


R1144 3 


321-0193-07 






RES . , FXD , FILM: IK OHM, 0 . 1% ,0 . 125W 


R114S 


311-1245*00 






RES * f VAR , WONWIR ; 10K OHM f 10% , 0 * SOW 


R1146 


315-0472-00 






RES . f FXD , COMP ; 4 * 7K QHM,5%,0.25W 


R1151 


321-0429-00 






RES* , FXD, FILM r 20 7K OHM, 1%,0.125W 


RI153 


321-0338-00 






RES., FXD, FILM: 32. 4K OHM,1%,0.125W 


R1155 4 


311-1410-00 






RES.,VAR,HONWIR:25K 0HM,20%,1W 


R1161 


323-0498-04 






RES* , FXD, FILM il,5M OHM,0*1%,0.50W 


R1163 


323-0481-04 






RES. , FXD, FILM: 1M OHM,0.1%,0.50W 


R1164 


321-0648-04 






RES . r FXD , FILM : BOOK OHM , 0 . 1% , 0 . 125W 



^DM43/DM40 only* 3 Refer to DM43/DM40* 

2 Furnished as a unit with S114G. ^Furnished as a unit with S1155A,S. 



Mfr 

Code 


Mfr Part Number 


o 1121 


EB6225 


01121 


CB1025 


01121 


CE5625 


01121 


CB3605 


01121 


EB4325 


01121 


CB1011 


01121 


CB3605 


01121 


CB2201 


63743 


36216 


01121 


CB1031 


75042 


CEATO-4990F 


75042 


CEAT0-2321F 


75042 


CEATO-X051F 


75042 


CEAPO-3921F 


75042 


CEM0-1GQ1F 


75042 


CEATO-lOOlF 


75042 


CEATO-5110F 


01121 


CB1811 


01121 


CB1011 


01121 


CB4701 


01121 


CB1011 


75042 


CE&TO-4531F 


01121 


CBlOll 


75042 


CEATO-4021F 


75042 


CEAT0-2371F 


01121 


CB6825 


02111 


534-265 


80294 


8136-22-0 


75042 


CEAT0-5620F 


75042 


CEAT0-5621F 


75042 


CEAT0-49R9O 


75042 


CEAT0-4121F 


75042 


CEATO-1 9 6 OF 


75042 


CEAT0-3920F 


80294 


3386X-T07-101 


75042 


CEAT0-2491F 


01121 


CB1015 


91637 


MFF1226D15003B 


91637 


KFF1226D10003B 


91637 


MFF1816DS0002B 


91637 


MFF1916D25P02B 


91637 


MFF1816D20002B 


91637 


MFF1816D10002E 


75042 


CEAT2-5002B 


01121 


12M572 


01121 


CB1545 


75042 


CEAT9-2001D 


75042 


CEAT9-1001B 


75042 


CEAT9-1001B 


73138 


72X-23-0 -501K 


01121 


CB4725 


75042 


CEAT0-2873F 


75042 


CEAT0-3242F 


80009 


311-1410-00 


91637 


MFF1226D15003B 


91637 


MFF1226D10003B 


91637 


MFF1816D50002B 
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Ckt No. 


Tektronix 
Part No, 


Serial/Modet No, 
Eff Dscont 


Name & Description 


Mff 

Code 


Mff Part Number 


R11S5 


321-0618-04 






RES . , FXD, FILM s 250K OHM, 0.1% , 0 .125W 


91637 


MFF1016D25OO2B 


El 166 


321-0414-04 






RES. ,FXD,FILMi200K OHM, 0.1% ,0.125W 


91637 


MFF1816D200Q2B 


R1167 


321-0385-04 






RES. ,FXD, FILM: 100K OHM ,0 . 1% ,0 .125W 


9163? 


MFF1816D10002B 


El 16 6 


321-0756-04 






RES . , FXD , FILM ! 50K OHM , 0 . 1% , 0 . 125W 


75042 


CEAT2-5002E 


R1170 


315-0473-00 






RES. , FXD, COMP: 47K OHM,5%,0.25W 


01121 


CB4735 


E1175 


311-1245-00 






RES . , VAR , MOIJWIR : 10K OEM, 10% ,0. SOW 


73138 


72X-23-0-501K 


R12Q1 


316-0471-00 






RES , , FXD, COMP : 470 OHM,10%,0.25W 


01121 


CB4711 


R1202 


321-0212-00 






RES . ,FXD ,FXLM: 1 .58K OHM , 1% , 0 . 125W 


75042 


CEAT0-15B1F 


R1205A,B 


311-1430-00 






RES . ,VAR,HONWIR: 5K OHM X 50K OHM, 20% ,0.5 OW 


01121 


10M457 


H1206 


315-0202-00 






RES. , FXD, COMP :2K 0HM,5%,0,25W 


01121 


CB2025 


RI207 


315-0203-00 






RES* , FXD , COMP s 2 OK OHM,5%,0.25W 


01121 


CB2035 


E120B 


315-0432-00 






RES, , FXD, COMP! 4. 3K OHM,5%,0.25W 


01121 


CB4325 


HI 209 


315-0433-00 






RES * , FXD t COMP j 4 3K OHM,5%,0.25W 


01121 


CB4335 


RI21I 


321-0130-00 






RES. ,FXD,FILMi221 OHM,1%,0.125W 


75042 


C£A r f0-2210F 


R1212 


316-0102-00 






RES. , FXD, COMP: IX 0HM,10%,0.25W 


01121 


CB1021 


R1214 


321-0174-00 






RES. ,FXD,FI1M:634 OHM,1%,0.125W 


75042 


CEAT0-6340F 


R1215 


311*1222-00 






RES . ,VAR , NOWWIR 1 100 OHM , 20% , 0 . 50W 


80294 


3389F-F3I-101 


R1216 


321-0264-00 






RES. ,FXD ,FILM; S . 49K OHM , 1% , 0 . 125W 


75042 


CEAT0-5491F 


R1217 


321-0147-00 






RES. , FXD, FILM: 332 OHM,1%,0. 125W 


75042 


GEAT0-3320F 


R1218 


315-0152-00 






RES, , FXD, COMP: 1.5K OHM,5%,Q,25W 


01121 


CB1525 


R1219 


321-0164-00 






EES, , FXD, FILM: 499 OHM, 1%,0. 125W 


75042 


CEAT0-4990F 


R1220 


321-0034-00 






RES. , FXD, FILM! 2 2.1 OHM,1%,0.125W 


75042 


CEATO-2 2R10F 


E1221 


321-0173-00 






RES., FXD, FILM! 619 OHM, 1%,0. 125W 


75042 


CEATO-6190F 


R1222 


321-0173-00 






RES. , FXD, FILM : 619 OHM,1%,0 .125W 


75042 


CEATO-6190F 


R122 3 


321-0184-C0 






RES. ,FXD, FILM: 806 OHM, 1%,0, 125W 


75042 


CEATO-8O60F 


R1224 


323-0248-00 






RES. ,FXD,FII24:3.74K 0HM,1%,0.50W 


75042 


CECT0-3741F 


R1225 


311-1226-00 






RES. ,VAR,NONWIR:2,5K OHM, 20% ,0 .SOW 


80234 


3389F-P31-252 


R1226 


323-0296-00 






RES . ,FXD , FILM : 11 . 8K OHM , 1% , 0 . 50W 


75042 


CECT0-1182F 


R1228 


321-0210-00 






RES. , FXD, FILM :1.5K OHM ,1% ,0 .125W 


75042 


CEAT0-15O1P 


R1229 


316-0154-00 






RES . , FXD , COMP : 150K OHM, 10% , 0 . 25W 


01121 


CB1541 


R1231 


321-0222-00 






RES. , FXD, FILM: 2K OHM,1%,0,125W 


75042 


CEATO-2 00 IF 


R1232 


315-0270-00 






RES. , FXD, COMP: 27 OHM,5%,0.25W 


01121 


CB2705 


R1233 


321-0184-00 






RES * , FXD, FILM: 806 OHM, 1% , 0* 12 SW 


75042 


CEATO-8060F 


R1234 


323-0248-00 






RES. , FXD, FILM: 3.7 4K OHM,1%,0.50W 


75042 


CECT0-3741F 


R1235 


323-0191-00 






EES FXD, FILM: 9 53 OHM , 1% , 0 . SOW 


75042 


CECTO-953GF 


R1236 


323-0296-00 






RES. , FXD, FILM: 11. 8X OHM,1%,0.50W 


75042 


CECT0-1182F 


R1237 


311-1225-00 






RES. ,VAR,W0NWIR:1X OHM, 20%, 0. SOW 


80294 


33B9F-P31-1G2 


R123S 


311-1222-00 






RES. ,VAR,NONWIR;100 0HM,20%,0.5OW 


80294 


3389F-P31-101 


R1239 


321-0110-00 






RES. , FXD, FILM: 137 OHK,1%,0 . 125W 


75042 


CEATQ-137QF 


E1241 


321*0168-00 






RES, , FXD, FILM t549 0HM,1%,0. 125W 


75042 


CEATQ-5490F 


R1242 


321-0168-00 






RES . , FXD ,F ILM : E 49 OHM , 1% , 0 . 12 5W 


75042 


CEAT0-S490F 


R1244 


321-0122*00 






HES. , FXD, FILM: 182 OHM, 1% ,0 . 125W 


75042 


CEAT0-1820F 


R1246 


321-0260-00 






RES. , FXD, FILM i 4.9 9K OHM, 1%,0. 125W 


75042 


CEATQ-4991F 


R1247 


315*0201*00 






RES, , FXD, COMP: 2 00 OHM, 5%,0.25W 


01121 


CB2015 


R1248 


321-0228-00 






RES, , FXD, FILM: 2,3 2K OHM, 1% ,0.12SW 


75042 


CEATO-2 3 2 IF 


HI 249 


315*0132-00 






RES* , FXD, COMP ;1,8K OHM , 5% ,0 .2$W 


01121 


CB1825 


HI 2 S3 


321-0299*00 






£E£„ , FXD, FILM :12*7K OHM f 1%,0.125W 


75042 


CEAT0-1272F 


S1254 


321-0140-00 






RES. , FXD, FILM: 280 CHM,1% , Q.125W 


75042 


CEATO-28O0F 


R1255 


302-0181-00 






RES., FXD, COMP i 180 OHM, 10% ,0. SOW 


01121 


EB1811 


R1260 


322*0289 -00 






RES., FXD, FILM :10K OHM,l%,C,25W 


75042 


CEBT0-1002F 


R1261 


322-0289-00 






RES. , FXD, FILM ilQK OHM, 1%,0, 25W 


75042 


CEBTO-1002F 


R1262 


321-0189-00 






RES . ,FXD,FILM :909 OHM, 1% ,0,125W 


75042 


CEAT0-909QF 


R1263 


316-0470-00 






RES w FXD, COMP: 47 OHM , 10 % , 0 * 2 5W 


01121 


CB4701 
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Electrical Parts List— 465 Service (SN B250000-up) 



Ckt No. 


Tektronix 
Part No* 


Serial/ Model No. 
Eff Dscont 




Name & Description 


Mfr 

Code 


Mfr Part Number 


El 26 4 


302-0393-00 






RES. 


t FXD f COMP ; 39K OHM, 10% ,0 , SOW 


01121 


EB3931 


E1266 


316-0101-00 






RES* 


, FXD, COMP: 100 OEM, 10* ,0. 25W 


01121 


CB1011 


R1268 


321-0222-00 






RES, 


, FXD, FILM :2K OHM,l% ,0.12SW 


75042 


CBATQ-2001F 


R1269 


321-0263-00 






RES, 


,FXD,FILM:6.C4K OHM, 1%, 0.125W . 


75042 


CEAT0-6041F 


R1273 


321-0299-00 






RES, 


, FXD, FILM 512.7K OHM, 1% ,0. 125W 


75042 


CEAT0-1272F 


EX274 


323-0177-00 






RES* 


,FXD, FILM: 680 0HM,1%,0.50W 


75042 


CECTO-6810F 


E1275 


302-0221-00 






RES, 


, FXD, COMP s 220 OHM, 10% , 0. SOW 


01121 


EB2211 


R12S0 


322-0289-00 






RES. 


, FXD, FILM :1QK OHM, 1% ,0.2SW 


75042 


CE3T0-1Q02F 


H1281 


322-0289-00 






EES. 


, FXD, FILM :10K 0HM,1%,0.25W 


75042 


CFBT0-1G02F 


E1282 


321-0189-00 






RES. 


, FXD, FILM: 909 OHM,1%,0.125W 


75042 


CEATD-9090F 


R1283 


316-0470-00 






RES . 


, FXD, COMP: 47 OHM,10%,0.2SW 


01121 


CB4701 


R1284 


302-0393*00 






RES. 


, FXD, COMP :39K OHM, 10% ,0. SOW 


01121 


EB3931 


R1286 


316-0101-00 






RES. 


,FXD, COMP: 100 OHM , 10 % , 0 - 2 5W 


01121 


CB1011 


R128B 


316-0470-00 






RES* 


, FXD, COMP :47 CHM,10%,0.25W 


01121 


CB4701 


R1289 


302-0273—00 






RES. 


, FXD, COMP :27K OHM, 10% ,0 . SOW 


01121 


EB2731 


R1301 


321-0160-00 






RES . 


, FXD, FILM :453 0HM,1%,0. 125W 


75042 


CEAT0-453QF 


R1302 


321-0160-00 






RES. 


, FXD, FILM: 453 OHM,1%,0.125W 


75042 


CEAT0-4530F 


E1303 


321-0209-00 






RES. 


,FXD , FILM r 1 . 47K OHM , 1 % , 0 . 12 5W 


75042 


CEAT0-1471F 


El 304 


315-0472-00 






RES, 


, FXD , COMP : 4 . 7K CHM,5%,0.25W 


01121 


CB4725 


Hi 306 


315-0112-00 






RES, 


, FXD, COMP si. IK OHM, 5% ,0 . 25W 


01121 


CB1125 


R1307 


321-0192-00 






RES , 


f FXD, FILM; 976 OHM, 1% ,0 , 125W 


75042 


CEATO-9760F 


R1308 


321-0171*00 






RES. 


, FXD, FILM 8 590 0HM,1%,0.125W 


75042 


CEATO-590OF 


HI 3 14 


315-0911-00 






RES. 


, FXD, COMP: 910 OHM,5%,0,25W 


01121 


CB9115 


Hi 3 IS 


315-0221-00 






RES. 


, FXD, COMP: 2 20 OHM,5%,0.25W 


01121 


CB2215 


El 3 17 


301-0471-00 






RES. 


, FXD, COMP : 4 70 OHM, 5%, 0. SOW 


01121 


EB4715 


R1321 


321-0160-00 






RES* 


, FXD, FILM: 453 OHM, 1% ,0.12SW 


75C42 


CEAT0-4530F 


R1322 


321-0160-00 






RES * 


,FXD,FILM:453 OHM,1%,0.125W 


75042 


CEATO— 4 530F 


El 3 23 


321-0209-00 






RES. 


,FXD,FILM:1 ,47K OEM, 1%,0.125W 


7S042 


CEAT0-1471F 


R1324 


315-0472-00 






RES. 


, FXD, COMP :4.7K OHM,5%,0.25W 


01121 


CB472S 


R1326 


315-0112-00 






RES. 


, FXD, COMP :1 .IK OHM,5%,C.25W 


01121 


CB1125 


R1327 


321-0192-00 






RES. 


, FXD, FILM: 976 OKM,1%,0.125W 


75042 


CEATO-9760F 


R1328 


321-0171-00 






RES, 


,FXD, FILM: 590 OHM,1%,0. 125W 


75042 


CBAT0-S900F 


R1334 


315-0911-00 






RES, 


, FXD, COMP: 9 10 0HK,5%,0.25W 


01121 


CB9115 


R1335 


315-0221-00 






RES , 


, FXD, COMP : 220 OHM,5%,0.25W 


01121 


CB2215 


R1337 


301-0471-00 






RES. 


, FXD, COMP :470 OHM, 5%, 0. SOW 


01121 


EB4715 


El 3 39 


316-0220-00 






RES, 


,FXD,COMP :22 OHM,10%,0,25W 


01121 


CB2201 


R1345 


315-0202-00 






RES. 


,FXD , COMP i 2K OH!-! , 5% , 0 . 2SW 


01121 


CB2025 


El 3 48 


316-0220-00 






RES. 


, FXD , COMP : 2 2 OHM,10%,0.25W 


01121 


CB2201 


El 3 49 


316-0220-00 






RES, 


, FXD , COMP : 2 2 OHM,10%,O.25W 


01121 


CB2201 


R1400 


311-1228-00 






RES. 


, VAR , NONWIR : I0K OEM, 20%, 0 ,50K 


80254 


3389F-P31-103 


R1401 


322-0464-00 






RES. 


, FXD, FILM :665K OHM,l%,G.25W 


75042 


CEBT0-6653F 


R1402 


316-0224-00 






RES, 


,FXD , COMP : 2 20K OHM, 10%, 0 .25W 


01121 


CB2241 


P.1403 


315*0273*00 






RES* 


, FXD f COMP : 2 7K OHM , 5%,Q.25W 


01121 


CB2735 


R1404 


315*0103-00 






RES. 


, FXD, COtSP :10K 0KM,5%,0.25W 


01121 


CB1035 


R1406 


316*0683*00 






RES. 


,FXD , COMP : 6BK OHM , 10% , 0 . 25W 


01121 


CB6831 


E1407 


316-0102-00 






RES, 


, FXD , COMP : IK OHM , 10% , 0 . 25W 


01121 


CB1021 


R1408 


315-0242-00 






RES, 


,FXD , COMP s 2 . 4K OHM,5%,0.25W 


01121 


CB2425 


R1409 


316-0104-00 






RES, 


,FXD ,COMP s 100K OHM, 10%, 0 . 25W 


01121 


CB1041 


R1411 


321-0327-00 






RES. 


, FXD, FILM: 24. 9K OHM,l% ,0. 125W 


75042 


CEAT0-2492F 


R1412 


321-0329-00 






RES. 


, FXD, FILM: 26. IK OHM,1%,0. 125W 


75042 


CEAT0-2612F 


R1413 


316-0103-00 






RES . 


, FXD, COMP :10K OHM, 10% ,0.25W 


01121 


CB1031 


R1414 


316-0392-00 






RES. 


,FXD,C0MP:3.9K 0HM,10%,025W 


01121 


CB3921 


Rl 41 6 


316-0472-00 






RES. 


, FXD, COMP :4.7K OHM , 10% , 0 . 25W 


01121 


CB 4 721 
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Electrical Parts List— 465 Service (SN B25Q0QQ-up) 



Ckt No 


Tektronix 
* Part No* 


Serial/Model No. 
Eff Dscont 


Name & Description 


Mfr 

Code 


Mfr Part Number 


R1420 


315-0394-00 






RES. ,FXD, COMP: 39GK OHM,5%,0.25W 


01121 


CB3945 


R1421 


316-0103-00 






RES . ,FXD ,C0MP s 10K OHM, 10%,Q.25W 


01121 


CB1031 


R1422 


316-0103-00 






RES . , FXD ,C0MP : 10K OHM, 10% , 0 . 25W 


01121 


CB1031 


RI423 


316-0103-00 






RES . ,FXD ,COMP s 10K OHM, 10% ,0. 25W 


01121 


CB1031 


R1427 


316-0106-00 






EES , ,PXD , COMP : 10M OHM , 10% , 0 , 2 5 W 


01121 


CB1061 


R1428 


315*0182-00 






RES., FXD, COMP :1,8K QHM,5%,0,25W 


01121 


CB IS 2 5 


R1430 


311-0075-00 






RES, , VAR, NONWIR :5M OHM, 20%, 0 .20W 


12697 


381-CM16993 


R1431A 








RES. ,PXD, FILM :6.57M OHM 






R1431E 








RES. , FXD, FILM :23.6M OHM 






R1431C 


■ 307-0290-04 






RES. ,FXD,FILMi55QK OHM 


S0009 


307-0290-04 


R1431D, 








RES. , FXD, FILM s 24. 5M OHM 






R14341 


311-1538-00 






RES , ,VAR , NONWIR : 5K CHM X 2.SM OHM, 10% 


01121 


11M518 


R1440 


311-1313-00 






RES . ,VAR , NONWIR2K OHM, 20% , 1W 


01121 


10M157A 


H14 42 


311-1235-00 






RES. , VAR, NONWIR i 100K OHM , 20% , 0 . 50W 


80294 


3389F-P31-1G4 


R1445 


311-1372-00 






RES. , VAR, NONWIR :100K OHM,20%,1W 


01121 


10M335A 


RI446 


311-1227-00 






RES. , VAR, NONWIR ;5K OHM, 20%, 0. SOW 


80294 


3389F-P31-502 


R1447 


315-0223-00 






RES. , FXD, COMP: 22K OHM,5%,0.25W 


01121 


CB2235 


R1448 


315-0183-00 






RES., FXD, COMP :18K OHM,5%,0.25W 


01121 


CB1S35 


R1449 


316-0101-00 






RES. , FXD, COMP :100 OHM, 10% ,0. 25W 


01121 


CB 1011 


H14S1 


301*0243-00 






RES. , FXD, COMP : 24K OHM, 5%, 0. SOW 


01121 


ES2435 


R1452 


316-0221-00 






RES, , FXD, COMP: 220 OHM, 10%, 0. 25W 


01121 


CB2211 


R1453 


316-0470-00 






RES., FXD, COMP: 47 OHM, 10% ,0.25W 


01121 


CB4701 


R1460 1 


311-1538-00 






RES. , VAR, NONWIR :5K OHM X 2.5M 0HM,l0% 


01121 


1 IMS 18 


RI461 


315-G302-QG 






RES, , FXD, COMP; 3K OHM,5%,0.25W 


01121 


CB302S 


R1462 


315*0242-00 






RES . ,FXB , COMP :2,4k OHM, 5% , 0 , 25W 


01121 


CB2425 


R1463 


315-0122-00 






RES,, FXD, COMP :1.2K OHM,5*,Q,25W 


01121 


CB1225 


R1464 


315-0153-00 






RES. , FXD, COMP tlSK OHM,5%,0.25W 


01121 


CB1535 


R1466 


321-0220-00 






RES. , FXD, FILM :1.91K 0HM,1%,0.125W 


75042 


CEAT0-1911F 


H14&7 


321-0168-00 






RES. , FXD, FILM: 549 OHM, 1% ,0 .125W 


75042 


CSAT0-5490F 


R1468 


321-0249-00 






RES.,FXD,FILM;3.83K 0HM,1%,0.125W 


75042 


CEAT0-3831F 


RI469 


323-0322-00 






RES. , FXD, FILM: 22 . IK OHM,1%,0.5W 


75042 


CECT0-2212F 


R1470 


321*0307-00 






RES . ,FXD ,FILM : 15 . 4K OHM , 1% , 0 . 1 25W 


75042 


CEATO-1542F 


R147X 


316-0101-00 






RES. ,FXD,COMP:100 OHM, 10%, 0. 25W 


01121 


CB1011 


R1472 


316-0391-00 






RES., FXD, COMP: 390 OHK,10%,O.25W 


01121 


033911. 


R1473 


316-0102-00 






RES., FXD, COMP: IK OHM, 10% ,0 .25W 


01121 


C31C-21 


R1474 


316-0101-00 






RES. , FXD, COMP: 100 OHM, 10%,0.25W 


01121 


CB1011 


R1475 


316-0102-00 






RES, , FXD, COMP :1K OHM, 10% ,0 .2SW 


01121 


CB1021 


R1476 


315-0911-00 






RES., FXD, COMP :91C 0KM,5%,0.25W 


01121 


CB9115 


R1477 


321*0201*00 






RES. , FXD, FILM :2.21K OHM,1%,0.125W 


75042 


CEAT0-1211F 


R147S 


302-0393-00 






RES. , FXD, COMP: 39X OHM , 10% , 0 . 50W 


01121 


E33931 


R1430 


311-1231-00 






RES, , VAR, NONWIR: 2 5K OHM, 20% , 0 , SOW 


80294 


3389F-P31-253 


R1481 


316-0103-00 






RES., FXD, COMP :10K 0HM,1C%,0.25W 


01121 


CB1031 


R1482 


316*0102*00 






RES. , FXD, COMP: IK OHM,10% ,0.25W 


01121 


CB1C21 


Hi 4 84 


316 -0471-00 






RES, , FXD, COMP [470 OHM, 10%, 0.25W 


01121 


CB4711 


R1485 


316-0221-00 






RES. , FXD , COMP : 2 2 0 OHM , 10% , 0 , 25W 


01121 


CB2211 


R1486 


316*0226*00 






RES. , FXD, COMP: 2 2M OHM, 10%, 0. 25W 


01121 


CB2261 


R1483 


316-0102-00 






RES., FXD, COMP: IK OHM,10%,0.25W 


01121 


CB1021 


R1510 


316-0103*00 






RES . , FXD ,COMP ! 10K OHM , 10% , 0 . 2 5W 


01121 


CB1031 


R1S11 


316-0103-00 






RES. , FXD, COMP: 10K OHM, 10% ,0.2 5W 


01121 


CB1031 


El 516 


308-0363-00 






RES, ,FXD,WW:3K OHM,5%,8W 


91637 


RS8*B30000F 


R1517 


315-0200-00 






RES. ,FXD,OOMP:20 OHM P 5%,0.25W 


01121 


CB2005 


R1518 


303-0203-00 






RES. , FXD, COMP: 20K 0HM,5%,1W 


01121 


GB2035 


R1519 


315-0101-00 






RES, , FXD, COMP: 10Q OHM,5%,0.25W 


01121 


CB101S 


IU.521 


323-0269-00 






RES. , FXD, FILM s6 ,19K OHM,l%,O.50W 


75042 


CECT0-6191F 



1 R1434 and R1460 furnished as a unit. 



£&V, B JAN. 1975 
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Electrical Parts List— 465 Service (SN B250000-up) 



Ckt No. 


Tektronix Serial /Mode! No. 

Part No. Eff Dscont 


Name & Description 


R1523 


321-0292-00 


RES * f FXD f FILM i 10 . 7K OHM , 1% , 0 . 1 25W 


ris 34 


303-0472-00 


RES * ,FXD # C0MP s4, 7K OHM , 5% , lW 


R1525 


316-0102-00 


RES. , FXD, COMP: IK OHM, 10%, 0 .25W 


Rl52? 


315-0183*00 


RES * # FXD , COMP : 1SK OHM t 5% , 0 * 25W 


R1528 


303-0223-00 


EES * , FXD f COMP : 2 2K 0HM,5%,iW 


R1532 


315*0122-00 


RES * , FXD , COMP i 1 * 2K OHM, 5% ,0 * 25W 


R1533 


315-0563-00 


RES. , FXD, COMP: 56K 0HM,5%,C.25W 


R1534 


307-0052-00 


RES. /FXD, COMP: 3 OHM, 5%, 0 *50W 


RI537 


321-0366-00 


RES* ,FXD,FILM;63*4K 0 -125W 


R1538 


311-1226-00 


RES . , VAR ,NONWIR: 2 . 5K OHM , 20% , 0 . 50W 


R1539 


321-0296*00 


RES. ,FXD,FILM:11.8K OHM,1%,0.125W 


R1543 


321-0966-03 


RES. , FXD, FILM: 4 OK 0HM,0* 25% ,0 .125W 


R1S44 


321-0603-00 


RES * , FXD , Fill* ;15K OHM ,0 - 25% , 0 * 125 W 


RX546 


315-0102-00 


RES* ,FXD / COMP:1KOHM,5%,0.25W 


R1547 


315-0153-00 


RES., FXD, COMP :15K OHM,5%,C.25W 


R1549 


308-0459-00 


RES . , FXD t WW : 1 - 1 OHM ,5%, 3V? 


R15S3 


321*0775-03 


RES., FXD, FILM :45K OHM,0 . 25% , 0 . 125W 


R1554 


321-0774-03 


RES * ,FXD , FILM : 4 . 5K OHM , 0 - 25 % , 0 * 125W 


R1556 


315-0102*00 


RES * , FXD f COMP : IK OHM ,5% ,0. 25W 


R1557 


315-0512-00 


RES. , FXD, COMP : 5. IK OHM,5%,G,25W 


R1559 


307-0093-00 


RES. ,FXD, COMP: 1,2 OHH,5%,0*5QW 


R1563 


321-0274-00 


RES* ,FXD,FXLM:6.9SK OHM , 1% ,0 . 125W 


R1S64 


321-0967-03 


RES., FXD, FILM t55K OHM,0. 25%,0.125w 


R1565 


321-0962-03 


RES„ , FXD, FILM i8K OHM, 0*25%, 0.125W 


R1566 


315-0471-00 


RES, , FXD, COMP: 470 OHM,5%,Q.25W 


R1567 


315-0242-00 


RES * f FXD , COMP 1 2 * 4K OHM, 5%,0 .25W 


RX569 


309-0459-00 


RES* f FXD,WW:l*l OHM,5%,3W 


R1570 


311-1373-00 


RES . ,VAR,NOHWIR: 5K OHM, 20% , 1W 


R1571 


315-0302-00 


RES, , FXD, COMP: 3K OHM,5%,0*25W 


R1581 


315-0153-00 


RES* , FXD, COMP: 15K OHM,5%,0,25W 


R1584 


321-0359-00 


RES. ,FXD,FILMj 53.6K OHM,l% ,0.125W 


R15S5 


321-0278-00 


RES . ,FXD ,FILM: 7 . 68K OHM ,1% , 0 . 125W 


R15S6 


316-0104-00 


RES. , FXD, COMP; 100K OHM, 10% ,0.25W 


R1S87 


316*0104*00 


RES * ,FXD f COMP ; 100K OHM, 10% , 0 * 2SW 


SI589 


315-0102-00 


EES* , FXD, COMP: IK OHM,5%,Q*25W 


R1591 


315-0912-00 


RES. , FXD, COMP :9.1K OHM,5%,0.25W 


R1592 


315-0473-00 


RES. , FXD, COMP: 47K 0HM,5%,0.25W 


R1593 


315-0822-00 


FES. , FXD, COMP: a. 2K OKM,5%,0.25W 


R1594 


315-0513-00 


RES * , FXD f COMP : 5 IK OHK,5%,0*25W 


R1596 


315 -0512*00 


RES* ,FXD f COMP:5.lK 0HM,5%,0*25W 


R1597 


311-1221-00 


RES. ,VAR,NQNWIR:50 OHM, 20%, 0. SOW 


R1598 


321*0107*00 


RES- ,FXP, FILM: 127 OHM, 1%,Q,125W 


R1599 


321*0001-00 


RES. , FXD, FILM: 10 OHM, 1% , 0 . 125W 


R1691 


303-0150*00 


RES * , FXD , COMP 1 1 5 OHM ,5%, 1W 


R1692 


321-0062-00 


RES, ,FXD,FILM:43.2 OHM,l% ,0.125W 


r1693 


323-0140-00 


FES. , FXD, FILM: 280 0534,1% ,0. SOW 


RI694 


323-0140-00 


RES., FXD, FILM: 280 OHM,1%,0.50W 


R1695 


321-0228-00 


RES. , FXD , FILM : 2 , 3 2SC OHM, 1% ,0.125'W 


Hi 69 7 


321-0201-00 


RES., FXD, FILM: 1,2 IK QHM,1% ,Q.125W 


R1698 


315-0363-00 


RSS. , FXD, COMP :36K OHI4 , 5% , 0 . 25W 


R4401 


321*0060*00 


RES, ,FXD,FILM:49.9 OHM,1%,0.12SW 


R4402 


315-0301-00 


RES * * FXD , COMP : 300 OHM f 5% , 0 * 25W 


H4403 


321*0097-00 


RES. , FXD, FILM: 100 OHM,1%,0.125W 



Mfr 

Code 


Mfr Part Number 


75042 


CEAT0-1072F 


0X121 


GB4725 


01121 


CS1G21 


01121 


CB1835 


01121 


GB223S 


01121 


CB1225 


01121 


CB5635 


01121 


BB3GG5 


75042 


CEATO-6342F 


80294 


3389F-P31-252 


75042 


CEAT0-1182F 


75042 


CEAT2-4002C 


75042 


CEAT2-1502C 


01121 


CB1025 


01121 


CB1535 


91637 


RS2B-D1R1Q0J 


75042 


CEAT2-4502C 


75042 


CEAT2-45Q1C 


01121 


CB1025 


01121 


CB5125 


01121 


EB12G5 


75042 


CEAT0-6981F 


91637 


MFE1S16D55001C 


91637 


MFF1S16D80000C 


01121 


CB4715 


01121 


CB2425 


91637 


RS2B-D1R100J 


01121 


10M336A 


01121 


CB3025 


01121 


CB1535 


75042 


CEATO-5362E 


75042 


CEAT0-7681F 


01121 


CB1041 


01121 


CB1041 


01121 


CB1025 


01121 


CB9125 


01121 


CB4735 


01121 


CBB225 


01121 


CB5135 


01121 


CB5125 


80294 


3389F-P31-5C0 


75042 


CEAT0-1270F 


75042 


CEATO-IOROOF 


01121 


GB1505 


75042 


CEAT0-43R20F 


75042 


CECT0-2800F 


75042 


CECT0-2S00F 


75042 


CEAT0-2321F 


75042 


CEATO-1211F 


01121 


CB363 5 


75042 


CEAT0-49R90F 


01121 


083 01 S 


75042 


CEAT0-1000F 



$ 
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Ckt No, 


Tektronix 
Part No, 


Serial /Model No. 
Eff Dscont 




Name & Description 


Mfr 

Code 


Mfr Part Humber 


R44Q4 


321-0097-00 






RES. 


, FXD r F ILM : 100 OHM,1%,0.125W 


75042 


CEATD-100QF 


R4406 


315-0242-00 






RTS, 


,FXD, COMP :2.4K OHM,5%,0.25W 


01121 


CB2425 


R4408 


321-0095-00 






RES * 


, FXD, FILM: 95. 3 OHM,l% ,0.125W 


75042 


CEATG-9SR30F 


R44G9 


321-0189-00 






RES* 


,FXD ,FILM : 909 OHM, 1%, 0.125W 


75042 


CEAT0-9O90F 


P.4411 


321-0068-00 






RES . 


, FXD, FILM: 49, 9 OHM,l% , 0.125W 


75042 


CEAT0-49R9OF 


R4412 


315-0301-00 






RES. 


,FXD, COMP: 300 OHM,5%,Q.25W 


01121 


CB3015 


R4413 


321-0097-00 






RES , 


,FXD, FILM: 100 OHM , 1% , 0 . 125W 


75042 


CEATO-IOOOF 


R4414 


321-0057-00 






RES, 


, FXD , F ILK : 100 OHM , 1% , 0 . 125W 


75042 


CEAT0-1000F 


R4416 


315-0242-00 






RES . 


,FXD ,COMP : 2 . 4K OHM,5%,0,25W 


01121 


CB2425 


R4418 


311-1237-00 






RES - 


,VAR,NONWIR:lK OHM, 10%, 0. SOW 


00294 


3386H-T07-102 


R4419 


321-0189-00 






RES. 


t FXD , FILM : 909 OHM , 1% , 0 - 125W 


7504 2 


CEAT0-3O9QF 


R4421 


321-0089-00 






EES * 


t FXD r F ILK 1 8 2 . 5 OHM , 1% , 0 . 125W 


75042 


CEATO-8 2R50F 


R4422 


311-1278-00 






RES • 


, VAR ,HCNWI R : 2 5 0 OHM, 10%, 0. 50W 


80294 


3226W-L58-251 


K4423 


315-010 1-00 






RES * 


, FXD ,C0MP : 100 OHM , 5% , 0 . 25W 


01121 


CB1015 


R4424 


315-0101-00 






EES* 


,FXD, COMP: 100 OHM,5%,0.25W 


01121 


CB1015 


R442S 


311-1238-00 






EES* 


, VAR ,NONWIR : 5K OHM , 10 % , 0 . SOW 


73138 


72X-27-0 . 502K 


R4427 


311-1225-00 






RES* 


,VAR,H0NWIR:1K OHM, 20% , 0. 50W 


80294 


3389F-P31-102 


R4430 


323-0147-00 






RES* 


,FXD ,FILM : 332 OHM,1%,0. SOW 


75042 


CECT0-3320F 


R4431 


317-0220-00 






RES* 


,FXD,COM?:22 OHM,5%,0.125W 


01121 


BB2205 


R4432 


315-0101-00 






RES* 


,FXD,COMP:100 OHM,5%,0.25W 


01121 


CB1015 


R4433 


323-0118-00 






RE'S . 


,FXD,Fim:165 OHM r 1 % , 0 * 50W 


75042 


CECT0-1650F 


R4434 


315-OlOO-QO 






RES* 


, FXD, COMP: 10 OHM,5%,0.25W 


01121 


CB1005 


R4435 


321-0059-00 






RES * 


, FXD, FILM; 40. 2 OHM, 1% ,0 . 125W 


75042 


CEAT0-40R20F 


R4436 


317*0100-00 






RES* 


, FXD, COMP: 10 OHM,5%,0.125W 


01121 


BB1O0S 


R4437 


317-0751-00 






RES* 


, FXD, COMP: 7 50 OHM , 5% , 0 . 12SW 


01121 


BB7515 


R4438 


311-1260-00 






RES. 


jVAR/MONWIRt 250 OHM f 10%, G* SOW 


73138 


62PT-345-C 


R444D 


323-0147-00 






RES * 


,FXD,FILM:332 0HM,1%,C.50W 


75042 


CECT0-3320F 


R4441 


317-0220-00 






RES* 


,FXD , COMP : 22 OHM, 5%, 0.125W 


01121 


BB2205 


R4442 


315-0101-00 






RES* 


,FXD,COMP :100 OKM,5%,C.25K 


01121 


CB1015 


R4443 


323-0110-00 






RES. 


, FXD ,FILM : 165 OHM , 1%, C . SOW 


75042 


CECT0-1650F 


R4444 


315-0100-00 






RES* 


,FXD,COMP:10 OHM, 5%,0.25W 


01121 


CB1005 


R4445 


321-0059-00 






RES* 


, FXD f FILM : 4 0 , 2 OH.H, l% f 0.I25W 


75042 


CEATO-40R2OF 


R4448 


315-0622-00 






RE S - 


,FXD,C0MP:6.2K OHM,5%,0.25W 


01121 


CB6225 


R4449 


321-0193-00 






RES* 


, FXD, FILM :1K OHM,1%,0.125W 


75042 


CEAT0-1001F 


R4451 


315-0820-00 






RES* 


f FXD f COMPiS2 OHM,5%,0.25W 


01121 


CB820S 


R4452 


315-0301-00 






RES * 


, FXD, COMP :300 OHM ,5%,0.25W 


01121 


CB3015 


R4453 


323-0157-00 






RES. 


,FXD,FILM:422 OHM,1%,0.50W 


75042 


CECTQ-422GF 


R4462 


321-0205-00 






RES. 


, FXD, FILM :1.33K OHM,1%,0,125W 


75042 


CBAT0-1331F 


R4463 


321-0219-00 






RES* 


,FXD ,FI1M : 1 . 87K 09M,1%,0.125W 


75042 


CEAT0-1871F 


R4464 


321-0093-00 






RES. 


,FXD f FILM:90*9 OHM , L% , Q * 12 5W 


75042 


CE AT 0 - 9 0R9 OF 


R4465 


321-0126-00 






RES. 


, FXD, FILM; 200 OHM, 1% , 0. 125W 


75042 


CEAT0-2000F 


R4466 


311-1226-00 






RES* 


,VAR,MOSVfIR:2.5K OHM, 20% ,0. SOW 


80294 


3339F-P31-252 


R4468 


321-0031-00 






RES* 


, FXD, FILM: 20, 5 OHM, 1%,0. 125W 


75042 


C£A‘F0-2QR5QF 


H4469 


323-0068-00 






RES* 


, FXD, FILM: 49, 9 OHM,l% f O*SOW 


75042 


CECT0-49R90F 


R4474 


321-0093-00 






RES* 


,FXD,FILM:90,9 OHM,1%,0.125W 


75042 


GEAT0*9OR90F 


R4475 


321-0126-00 






RES. 


, FXD, FILM: 200 0HM,1%,0.125W 


7 5042 


CEATO-2000F 


R447S 


321-0031-00 






RE S . 


, FXD, FILM: 20, 5 OHM,l%,Q.125W 


75042 


CEAT0-20R5OF 


34480 


313-0100*00 






RES. 


,FXD,COMP:10 OHM, 5%,0.25W 


01121 


CB1005 


34481 


301-0820-00 






RES, 


, FXD, COMP :82 OHM, 5%, 0. SOW 


01121 


EB8205 


R4482 


315-0820-00 






RES, 


,FXD , COMP ; 82 OHM , 5% , 0 . 25W 


01121 


CB8205 


R4483 


310-0700-00 






RES. 


,FXD,WW:430 OHM,l%,WW 


80009 


310-0700-00 


R4485 


301-0100-00 






RES, 


,FXD,COMP:10 OHM, 5%, 0, SOW 


01121 


EB1005 


E4487 


315-0180-00 






RES, 


,FXD , COMP : 18 OHM , 5% , 0 . 2 5W 


01121 


CB1805 


R4491 


301-0820-00 






RES* 


, FXD, COMP: 32 OHM, 5%, 0. SOW 


01121 


E38205 
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Tekfronrx 


Serial/Modef No. 




Mfr 


Ckt No. 


Part No. 


Eff 


Dsconf 


Name & Description 


Code 


K4492 


315-0820-00 






RES., FXD, COMP: 82 OHM,5%,0.25W 


01121 


R4493 


310-0700-00 






RES. ,FXD,WW;430 OHM,l%,WW 


80009 


R4497 


315-0180-00 






RES . ,FXD , COMP : 18 OHM, 5%,£).25W 


01121 


R449S 


315-0100-00 






RES. ,FXD,COKP:10 QHM,5%,0.2SW 


01121 


R4499 


315-0100-00 






RES. , FXD , COMP ! 1 0 OHM,5%,0.25W 


01121 


RT39 


307-0124-00 






RES THERMAL : 5K OHM, 10% 


50157 


RT131 


307-0124-00 






RES. , THERMAL :5K OHM, 10% 


50157 


RT231 


307-0124-00 






RES THERMAL : 5K OHM, 10% 


50157 


RT422 


307-0181-00 






RES. , THERMAL tIOCK OHM, 10%,4MW/DEG C 


14193 


RT557 


307-0124-00 






RES . f THERMAL : 5K OHM ,10% 


50157 


RTS 57 


307-0124-00 






RES . , THERMAL : 5K OHM , 10 % 


50157 


RT1230 


307-0122-00 






RES. , THERMAL: 50 OHM, 10% 


50157 


RT169S 


307-0124-00 






RES ., THERMAL : 5K OHM, 10% 


50157 


RT444B 


307-0181-00 






RES . , THERMAL :100K OHM, 10% , 4MW/DEG C 


14193 


S5 1 












S10 

S55 1 


105-0342-01 






DRUM, CAM SWITCH s VOLTS/D IV CH 1 


80009 


S60 


105-0342-01 






DRUM, CAM SWITCH; VOLTS /DIV CH 2 


80009 



S112 2 



S212 3 



S225 


260-1208-00 


SWITCH , PUSH : INVERT 


71590 


S338A 


105-0423-00 


ACTUATOR , SWITCH ; BANDWIDTH LIMIT 


80009 


S338B 


105-0421-00 


ACTUATOR, SWITCH jTRIG VIEW 


800Q9 


S350 


260-1424-01 


SWITCH, PUSH: VERT MODE 


71590 


S4Q0 


260-1421-00 


SWITCH, PUSH:BEAM FIND 


80009 


S510 


105-0401-00 


ACTUATOR, SWITCH :B (DLY'D) SOURCE 


80009 


S515 

S530 4 


105-0399-00 


ACTUATOR, SWITCH :B (DLY'D) COUPLING 


80009 


S610 


105-0400-00 


ACTUATOR , SWI TC H : A S OURCE 


80009 


S615 

S630 5 


105-0399-00 


ACTUATOR, SWITCH: A COUPLING 


80009 


SHOO 


260-1422-00 


SWITCH , PUSH ; TRIG MODE 


71590 


S1120 

S1140 6 


260-1423-00 


SWITCH, PUSH:HORIZ DISPLAY 


71590 


S1150 

S1155A, 


263-1086-00 

B 7 


ACTR ASSY, CAM S: TIME/CM 


80009 


SI 239 


260-1208-00 


SWITCH , PUSH : DPDT 


71590 


S1501 


260-0834-00 


SWITCH , TOGGLE : DPDT , 5A , 12 5VAC ,0.25-40 THD 


09353 


S1502 


260-0638-00 


SW, THERMOSTATIC : 10A , 240V ,OPEN75 DEG C 


93410 


S1503 


260-1300-01 


SWITCH , SLIDE : DPDT, 3A , 125V 


82389 


T354 


120-0366-00 


XFKR, TOROID: 2 WINDINGS 


80009 


T1420 


120-0800-01 


XFMR,PWR,SDN S : MOLDED 


80009 


T1501 


120-0798-01 


XFMR,PWR,STPDN: 


80009 


U440 


155-0115-00 


MICROCIRCUIT, LI t HYBRID 


80009 


U540 


155-0032-00 


MICROCIRCUIT , LI :M1 , PRB-AMPLIFXER 


80009 


U640 


155-0032-00 


MICROCIRCUIT, LI : ML, PRE-AMPLIFIER 


80009 


U870 


155-0049-01 


MICROCI RCUIT , DI : MONOLITHIC , SWEEP CONTROL 


80009 


U1432 


152-0552-00 


SEMICOND DEVICE : VOLTAGE MULTIPLIER 


80009 


U1524 ■ 


156-0158-00 


MICROCIRCUIT, LI: DUAL OPERATIONAL AMPLIFIER 


18324 


U1554 


156-0158-00 


MICROCIRCUIT, LI: DUAL OPERATIONAL AMPLIFIER 


18324 


U1690 


156-0231-00 


MICROCIRCUIT , LI : 4 TRANSISTOR ARRAY 


80009 



2 See Mechanical 
^Furnished as a 

as a 
as a 
^Furnished as a 
^Furnished as a 
1 Furnished as a 



^Furnished 

^Furnished 



Parts List for replacement parts . 

unit with R112. 

unit with R212. 

unit with R530. 

unit with R630, 

unit with R1140, 

unit with R1155. 



Mfr Part Number 



CB8205 

310-0700-00 

CB180S 

CB1005 

CB1005 

1D1618 
101818 
1D16I8 
2J05-104K 
1D18 18 

101618 

3D1515 

1D1618 

2J05-104K 



105-0342-01 

105-0342-01 



2KAB010000-359 

105-0423-00 

105-0421-00 

2KBC050000-684 

260-1421-00 

105-0401-00 

105-0399-00 

105-0400-00 

105-0399-00 

2KBCO3OO0O-594 

2KBC040000-593 



263-1088-00 

2KAB010000-359 

7201-SN 

S3530 

46206LFE 

120-0366-00 

120-0800-01 

120-0798-01 

155-0115-00 

155-0032-00 

155-0032-00 

155- 0049-01 
152-0442-00 

S 5558V 
S5558V 

156- 0281-00 
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Ckt Ho. 


Tektronix 

Part Ho. 


Seriai/Mode! No. 
Eff Dscont 




Name & Description 


Mfr 

Code 


Mfr Part 


Number 


V1440 


154-0676-10 






ELECTRON 


TUBE! OR? 


80009 


154-0676- 


10 


VR21 


152-0166-00 






SEMICOND 


DEVICE s ZENER, C.4W ,6.2V, 5% 


81483 


69-9035 




VK71 


152-0166-00 






SEMICOND 


DEVICE :ZBNER,0,4W,6.2V, 5% 


81483 


69-9035 




VR129 


152-0166-00 






SEMICOND 


DEVICE ! ZENER , 0 . 4W , 6 . 2V , 5% 


81483 


69-9035 




VR229 


152-0166-00 






SEMICOND 


DEVICE ; ZENER , 0 • 4W, 6 ■ 2V , 5% 


81483 


69-9035 




VR875 


152-0278-00 






SEMICOND 


DEVICE : ZENER r 400MA f 3V f 5% 


07910 


1N4372R 




VR886 


152-0227-00 






SEMICOND 


DEVICE i ZENER , 0 . 4W, 6 * 2V , 5% 


81483 


69-6585 




VR1039 


152-0166-00 






SEMICOND 


DEVICE : ZENER , 0 . 4W , 6 . 2V , 5% 


31483 


69*9035 




VR1099 


152-0166-00 






SEMICOND 


DEVICE :ZENER,0,4W,6.2V, 5% 


81483 


69-9035 




VR1145 


152-0395-00 






SEMICOND 


DEVICE : ZENER , 0 , 4W , 4 , 3V , 5% 


07910 


1N749A 




VR1146 


152-0166-00 






SEMICOND 


DEVICE s ZENER f 0 * , G * 2V , 5 % 


81463 


69-9035 




VEI155 


152-0278-00 






SEMICOND 


DEVICE : ZENER , 400MA , 3V , 5% 


07910 


1N4372A 




VR1289 


152-0166-00 


‘ 




SEMICOND 


DEVICE : ZENER, 0.4W, 6.2V, 5% 


81463 


69-9035 




VR1428 


152-0289-00 






SEMICOND 


DEVICE : ZBNER , 0 . 4W, 180V, 5% 


07910 


1N991B 




VR1484 


152-0286-00 






SEMICOND 


DEVICE ; ZENER , 0 * 4W , 7 5V f 5 % 


04713 


1N982B 




VRI51S 


152-0268-00 






SEMICOND 


DEVICE : ZENER, Q.4W, 56V , 5 % 


04713 


1N979B 




VR1522 


152-0411-00 






SEMICOND 


DEVICE : ZENER , 0 . 25W ,9V, 5% 


04713 


1N937 




VR1525 


152-0283-00 






SEMICOND 


DEVICE : ZENER , 0 . 4M , 43V , 5% 


04713 


1N976B 




VR1526 


152-0281-00 






SEMICOND 


DEVICE ; ZENER , 0 . 4W r 2 2V , 5% 


04713 


1N969B 




VR1533 


152-0304-00 






SEMICOND 


DEVICE t ZENER f 0 T 4W 1 20V f 5 % 


04713 


1N968B 




VR1570 


152-0127-00 






SEMICOND 


DEVICE : ZENER, 0 . 4W, 7 . 5V, 5% 


04713 


1N755A 




VR4464 


152-0195-00 






SEMICOND 


DEVICE : ZENER , 0 . 4W, 5 . IV , 5 % 


61483 


69-6512 




VR4-481 


152-0195-00 






SEMICOND 


DEVICE ; ZENER , 0 * 4W, 5 * IV f 5% 


81483 


69-6512 




VR4491 


152-0195-00 






SEMICOND 


DEVICE i2ENER,0.4W, 5.1V, 5% 


31483 


69-6512 
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OPTION INFORMATION 



Your instrument may be equipped with one or more options. This section describes those options, 
or directs the reader to where the option is documented. 



Option 4 EMI Environmental: 

Option 5 TV Sync Separator: 



Option 7” EXT DC Operation: 

Option 78 Pit Phosphor: 



Described in this section. 
Documentation is available 
and may be ordered separately. 
Order 465 Option 5 insert. 

Described in this section. 
Described in this section. 



‘Instruments containing DM 43 or DM 40 do not have Option 7 available. 



Pages 

2 



12 

1 
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OPTION 4 



INTRODUCTION 

This section describes the features of Option 4 as it 
pertains to the 465 Oscilloscope. This circuitry modifies 
the instrument to meet additional conducted and radiated 
interfarence requirements over the frequency range of 
150 kHz to 25 MHz (conducted) and 150 kHz to 1 GHz 
(radiated). 



The following additions and changes were made to the 
standard circuitry to meet the specification requirements. 

EMI filter (FL1501) added in series with the input 
power cord. 

Cathode ray tube mesh filter installed to minimize crt 
faceplate radiation. 

Four signai-output bnc connectors on the rear 
plenum chamber changed to a type that improves 
shielding of the connected signal leads. 

Capacitors added across the transformer secondary 
windings. 



(O risen 




Fig. OPTION 4-1, 465 Option 4 primary winding with power line filter. 
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OPTION 4 

REPLACEABLE PARTS LIST 



Tektronix Serial/Modef No. 

Ckf No. Part No, Eff Dsconf Name & Description 

ELECTRICAL 



Mfr 

Code Mfr Part Number 



C1681 


283-OQQO~OG 


CAP- ,FXD,CER DI 


sO . 001UF , +100-0% , 500V 


72932 


831-516E102F 


C16S2 


283-0000-00 


CAP. ,FXD,CER DI 


;Q.0C1UF, +100-0%, 50QV 


72982 


831-S16E102P 


C1563 


293-0003-00 


CAP. ,FXD,CER DI 


:0,C1UF, +80-20%, 150V 


72982 


855-547EI03Z 


C1684 


283-0003-00 


CAP- ,FXD,CER DI 


:0.01UF, +80-20%, 150V 


72982 


855-547E103S 


C16S5 


293-0003-00 


CAP , f FXD f CER DI 


iO.OluF, +80-20%, 150V 


72992 


855-547E103Z 


FL1501 


119-Q376-01 


FILTER, RAD XOT; 


2 X 3A, 250V, 400 HZ 


8QG09 


119-0376-01 


J165 


131-1315-00 


CONT3ECTOR # RCPT t 


:BNC, FEMALE 


80009 


131-1315-00 


J13I8 


131-1315-00 


CONNECTOR, RCPT, 


: BNC , I’ EHALE 


S0009 


131-1315-00 


J1338 


131-1315-00 


CONNECTOR , RCPT , 


:BNC, FEMALE 


80009 


131-1315-00 


J1450 


131-1315-00 


CONNECTOR, RCPT, 


iBUC , FEMALE 


S0009 


131-1315-00 



MECHANICAL 



Fig. & 



No, 



Tektronix Seria 
Part No. Eff 


\I Model No. 
Dsconf 


Gay 


1 2 3 4 s Name & Description 


Mfr 

Code 


Mfr Part N 


119-037G-01 




1 


FILTER, RAD IMT:{SEE FL1501 FPL) 


80Q09 


119-0376-01 








(ATTACHING PARTS) 






211-0038-00 




1 


SCREW, MACHINE: 4 -40 X 0.312"100 DEG,FLH STL 


83385 


OBD 


210-0586-00 




1 


NUT, PLAIN, EXT W;4-40 X 0-25 INCH, STL 


78189 


OBD 


131-0707-00 




1 


CONTACT, ELEC i 0 . 48"L , 22-26 AWG WISE 


22526 


47439 


131-0708-00 




1 


CONTACT , ELEC :0.48''L, 28- 32 AWG WIRE 


22526 


47437 


131-1310-00 




1 


CONTACT, ELEC: MESH FILTER GROUND 


80009 


131-1310-00 






4 


CONNECTOR , RCPT : (SEE J165, 1318 ,1.338,1450 EPL) 






179-2162-00 




1 


WIRING HARNESS : 


80009 


179-2162-00 


210-0774-00 




2 


EYELET, METALLIC: 0.152 OD X 0.245 INCH L , BRS 


80009 


210-0774-00 


210-0775-00 




2 


EYELET, METALLIC: 0.126 OD X 0.23 INCH L.BRS 


80009 


210-0775-00 


378-0726-00 




1 


FILTER , MESH r CRT : 


80009 


378-0726-00 
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OPTION 7 



Option 7 is a do to ac inverter that permits Tektronix 
Oscilloscopes to operate on 12 or 24 V dc with no 
performance deterioration. Circuitry is provided to protect 
against damage due to connection of 24 V when in the 12 V 
mode of operation. 

The 24-volt external input permits use with conven- 
tional dc power (marine and aircraft). 



Option 7 is an integral part of the oscilloscope. 1 he 
modified oscilloscope has a three-position voltage input 
selection slide switch (visible through the right-hand side 
panel) at the rear of the line voltage selector switch. A dc 
input connector is located below the fan cover on the rear 
panel, 

SPECIFICATIONS 

AC Requirements 

No Increase in ac requirements over those of os- 
cilloscopes not having Option 7. 



DC Requirements 

11.5 to 14 volts or 22 to 28 volts. 11,5-volt operation 
excludesgraticule light operation and Option 5. Operating 
range may be extended to 15 volts or 30 volts with a series 
dropping resistor. Maximum elevation for 4- or - power 
lead is 50 V with respect to oscilloscope chassis ground. 



Temperature 

The same operating and non-operating range as the 
oscilloscope without Option 7. 

SAFETY CONSIDERATIONS 

Option 7 becomes a part of the modified instrument, 
The safety considerations for the unmodified Instrument 
apply. 

FUNCTION OF CONTROLS AND 

CONNECTORS 

Mode Switch 1 

AC Applies ac power to the oscilloscope power 
switch. 

'Be sure that the 11 06 Line Selector switch is set to the correct line 
voltage for proper battery charging. 



DC 12 Permits 12 V operation of the instrumentfrom 
an external 12 V source. 



DC 24 Permits 24 V operation of the instrument from 
either an external 24 V power source or from 
the 1106 Power Supply, which may be 
mechanically attached to the oscilloscope. 



DC Input Connector 

Option 7 mode switch and dc input connector are 
located on the modified oscilloscope. 



OPERATION AND INSPECTION 

Set the oscilloscope and Option 7 for the powersource 
available as fisted. 



TABLE 1 



Power Source 


Oscilloscope 
Line Selector 


Option 7 
Mode Switch 


115 V AC 


115 


AC 


230 V AC 


230 


AC 


12 V DC 




12 


24 V DC 




24 


1106' 




24 



Turn the oscilioscope on. Check that the oscilloscope 
operates properly on any of the listed power sources that 
may be available. 

Connect the oscilloscope frame to a ground (earth) 
reference before using. 



CIRCUIT DESCRIPTION 

Option 7 is a dc to ac inverter. It operates on 12 or 24 V 
dc. The circuit description is for 24 V operation unless 
noted otherwise. Refer to the schematic diagrams (Fig. 
Option 7-2 and 7-3) throughout the detailed circuit 
description. 



The operating frequency of the inverter is approximate- 
ly 400 Hz. 
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Simplified Block Diagram 

See Fig. Opiion 7-1. The dc source is applied to the 
turn-off level circuit, the start circuit and the primary of 
T1501. If the do source is above the level set by Turn-Off 
Level Adjustment R1613, the turn-off circuit does not 
operate. 



The start circuit provides a large current surge through 
T1631 secondary to the bases of Q1652, Q1662, Q1654 
and Q1664. This starts the inverter. 



The turn-off circuit is activated in two ways. In 24 V 
operation, Q1622 is turned on by the source voltage 
dropping below 22 V. in 12 V mode of operation, Q1626 is 
turned on by the accidental application of 24 V dc. 

Turn-Off Level Circuit 

For the following description, refer to Fig. Option 7-2. 



The voltage reference for the base of Q1606 is set by 
R 1604, VR1604 and VR1605 for about 9.1 V. This es- 
tablishes the junction of R1607 and the emitters of Q1606 
and G16Q8 at about 9.7 V, C1605 helps to hold the 9.1 V 
level, preventing inverter transients from activating the 
turn-off circuit and prevents Q1608 from turning on when 
the inverter is started. This allows the power source time to 
recover after providing the initial-start surge. 



Source voltages higher than 22 V dc cause increased 
current through R1607, Q1606 and R1609. Q160B is kept 
cut off by the increased voltage across R1609 and the 
resulting change across dividerRIGI 1-R1613-R1614.This 
permits no current through R1617, Since R1617 furnishes 
bias to Q1622, the transistor is cut off. This permits the 
collector of G1622and the restof the turn-off circuit to rise 
to a voltage determined by the inverter circuit and the dc 
source voltage, The collector of Q1 622 maybe about 24 v 
(with respect to — dc) with a 1 2 v dc source and about 36 V 
with a 24 V dc source. 



If the dc source voltage drops to less than 22 V, the 
current through divider R1609, R1611 , R1613 and R161 4 is 
decreased. Q1608 conducts, taking current from Q1606, 
and causing less drop across R1609. This makes Q1608 
conduct more and G1606 is cut off. Current flowthrough 
R1617 turns Q1622 on. Q1622 saturates, dropping its 
collector voltage to about 0.2 V. PI 61 8 limits the maximum 
base current of Q1622. 



During 12 V dc operation, there is no current flow 
through VR1604 and VR1605, since their series rating, 
about 18 volts, exceeds the applied voltage. The base 
current of Q1606, through R1605, turns Q1606 on enough 
to take all the currentthrough R1807, which causes Q1608 
to be cut off, 
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Turn-Off Circuit 

Q1622 is off under normal operating conditions until 
the dc source drops below 22 V and causes Q1622 to 
conduct. Q1622 does not conduct during 12 V dc opera- 
tion, since the turn-off level circuit is disabled. CR1625, 
CR1626, CR1627, and CR1628torm a bridge rectifier. The 
inverter waveform ss rectified to provide operating power 
for the turn-oft circuit. C1626 filters the inverter spikes to 
keep them from firing Q1626 (scr). R 1623 prevents Cl 626 
from charging to the peak-to-peak inverter spikes. 

Q1622 saturates when it is turned on. Cl 622 provides 
the high current path for feedback current via OR 1625 or 
CR1626. Once the inverter is shut down, R1622 es- 
tablishes a path to discharge C1622. 

If 24 V dc is accidentally applied when the mode switch 
is in the 12 V position, tranformer T1501 attempts to 
produce two times the correct feedback. This is sutficient 
to cause VR1622 to conduct. VR1S22 provides the firing 
current for the scr, 01626. Scr Q1626 fires and shorts out 
the bridge rectifier and the primary of T1631, stopping the 
inverter. R1625 prevents Q1626 from being fired by 
inverter noise. R1624 and C1626 provide holding current 
for Q1626, keeping it conducting until the surge created 
by the over-voltage conditions have terminated. CR1624 
permits rapid charging of C1626, 



Start Circuit 

When SI 601 is closed, the external dc source is applied 
to C1614, VR1641, and R1645. The initial surge is coupled 
to Q1642 through C1614, VR1639, and R1641. Transistor 
Q1642 saturates until Cl 61 4 charges through R1639 to the 
value determined by VR1639 and the base-emitter junc- 
tion of Q1642 (about 5.7 volts), then Q1642 is cut off. 
R1641 limits the base current in Q1642. Zener diode 
VR1639, once C1614 is charged, makes Q1642 insensitive 
to input variations. R1642 limits Q1642 collector current, 
Q1644, R1645, and VR1641 provide a constant current 
during the time Q1642 is saturated, regardless of the dc 
source voltage. CR1643 is reverse biased by this starting 
current. The starting current is applied to the inverter 
transistors through T1631. 



Inverter Circuit 

The starting surge is applied to the bases of Q1652, 
Q1662, Q1654, and Q1664 through T1631, R1652, R1662, 
R1654, and R1664. Since the transistors do not have 
identical parameters, one pair will conduct before the 
other, and start the inverter. Operating base current is 
provided through OR 1643. 

R1626, R1631, and T1631 primary and secondary are 
the main frequency-determining components for the 
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inverter. Four base resistors, R1652, fR 1662, R1654, and 
R1664. distribute the drive evenly between the four 
transistors. C1652, C1662, C1654 and Cl 664 degenerate 
the high freqeuncy response and reduce transients. 

Feedback to maintain inverter operation is provided 
from T1501 primary to T1631 primary through R1626, 
R1631 , R1633, CR1632 and CR1634. R1626 and R1631 
provide frequency stability and current limiting. R1633. 
CR1632, and CR1634 compensate for differences in 
transistors and components, CR1632 and CR1634 con- 
duct during different inverter half-cycles and permit 
R1633 to balance the drive to 1 1501. 

Cl 681, C1682, Cl 683, C1684, and Cl 635 are added to 
the secondary of T1501 with Option 7 to provide optimum 
reduction of transients during Inverter operation. 



DC Input 

Externa! power is applied through P1601. CR1601 is' 
normally reverse biased. If the wrong polarity external 
power is applied, CR1601 becomes forward biased and 
blows fuse F1601. Low-pass network T1601, C1601, 



Cl 603, and Cl 609 is a filter to reduce transients to the dc 
source. 

Start-Stop Switch 

S1601, Section A in the off (stop) position discharges 
the capacitors in the turn-off and start circuits. This 
ensures the correct time constants when Si 601 is chang- 
ed to the on (start) position. In the start position, the dc 
input is applied to the inverter circuitry by Si 601, Section 
A. At the same time SI 601 , section B is closed, completing 
the feedback loop for the inverter transistors, SI 601, 
section B stops the inverter in the off position by opening 
the feedback loop between T1501 and T 1631 . 

Power-Mode Switch (SI 665) 

See Fig. Option 7-3. Sections A and F connect filter 
Cl 671 and R1671 to T1501 during 12 or24 V operation to 
reduce converter transients. Sections C and D select 
either transformer terminals 10A and 12A or 10 and 12, to 
provide the same secondary output when operating on 12 
or 24 V. Sections Band E connect transformerterminals 10 
and 12 to SI 665, C and D, and to the inverter feedback 
circuit during both 12 and 24 V operation. 
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MAINTENANCE 

Obtaining Replacement Parts 

STANDARD PARTS. Alt electrical and mechanical part 
replacements for Option 7 can be obtained through your 
local Tektronix Field Office or representative. However, 
many of the standard electronic components can be 
obtained locally in less time than is required to order them 
from Tektronix, Inc. Before purchasing or ordering 
replacement parts, check the parts list forvalue, tolerance, 
rating and description. 



SPECIAL PARTS. In addition to the standard electronic 
components, some special components are used in 
Option 7. These components are manufactured or 
selected by Tektronix Inc., to meet specific performance 
requirements, or are manufactured for Tektronix, Inc., in 
accordance with our specifications. Most of the 
mechanical parts used in this instrument have been 
manufactured by Tektronix, Inc. Order ail special parts 
directly fromyour local Tektronix Field Office or represen- 
tative. 



ORDERING PARTS. When ordering replacement parts 
from Tektronix, Inc., include the following information: 



1. Instrument type. 

2. Instrument serial number. 

3. A description of the part (if electrical, include the 
circuit number}. 

4. Tektronix part number. 



Circuit Board Chassis Removal 

The circuit board is mounted on a small chassis located 
between the power transformer and the crt shield. To 
remove the chassis, remove three screws. Two thread- 
forming screws are located at the top of the chassis. One 
screw is at the bottom of the chassis and is removed from 
the right-hand side by going just below the power 
transformer. 

CALIBRATION 

Option 7 may be calibrated without removing itfrom the 
oscilloscope. 

The reference tetters (A), (B), etc., refer to points 
indicated on the schematic and circuit board illustrations. 



Equipment Required 

DC VOLTMETER. 22 V to 28 V. 



TEST OSCILLOSCOPE. Used to verify the inverter 
balance adjustment, if the instrument under test and 
Option 7 are operational and the power source has a 
negative ground, they may be used as the test os- 
cilloscope for this check. 



DC POWER SOURCE. Voltage from 22 V to 28 V and 
from 11.5 V to 14 V. A source voitage of less than 22 volts 
will turn off Option 7 when it is operating in the 24 V mode. 
Starting current in 24 V mode is approximately 4 to 10 A. 
The dc source must be capable of handling this surge 
without dropping to 22 V or less. The 12 V starting surge is 
approximately 15 A. 



NOTE 

Option 7 is calibrated at the factory using a power 
supply (having the specifications listed first under 
the equipment required list}. This permits the most 
accurate setting of the turn-off volts and inverter 
balance adjustments. Because this type of power 
supply may not be available, several alternative 
possibilities are given. The alternate power supplies 
have drawbacks , including voltage stability vs. time 
with high discharge rates. See Fig. Option 7-4. 




^•OPTION 7 CUT-OFF AMD 1106 METER ZERO 



0.5 1.0 1.5 2.0 2.5 3.0 

HOURS 1 753-2 S 

Fig. Option 7-4. Typical battery pack discharge curves. 



1. Variable power supply with the aforementioned 
capabilities. 

2. Variable power supply with an adequate current 
rating, in series with items 4 or 5. 
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3. 1106 Power Supply battery pack,' 



4, Two 12-volt wet-cell storage batteries, in series, 
tapped at 20, 22, or 24 V, 3 



5, 18 to 23 Ni Cd cells, 4.0 amp hr (D cells) or greater, 
furnishing 20 to 28 V. 3 





This procedure is for an external dc source with the 
negative lead at ground potential (negative ground 
system). 



Operating Range 

a. Connect the dc source to the oscilloscope equipped 
with Option 7. Operate the oscilloscope in the 24 V mode, 
Connect the voltmeter between fuse, F1601 (B) and the 
common negative return (A). Vary the dc source from 28 V 
to 22 V. 



CHECK — Oscilloscope should operate over the 
voltage range. 



b. Change the dc source to 12 V, Operate the os- 
cilloscope in the 12 V mode. Vary the dc source from 14 V 
to 11.5 V. 



CHECK—Osciltoscope should operate over the 
voltage range. 



J To set the turn-off level, the battery is charged above the cut-off 
point (22 V). An oscilloscope Is connected and the battery allowed 
to discharge whiie its voltage is being monitored. As it reaches 22 
V the turn-off point is set io cut off Option 7. The turn-off point on 
Option 7 approximately coincides with the meter zero on the 
1106. 

J This does not permit accurate adjustment of the tum-off level. Ni 
Cd batteries can be used, following fhe technique used for item 3. 



Inverter Balance 

NOTE 

If the major oscilloscope use is with a 12-volt source, 
do this step while operating the oscilloscope and dc 
source on 12 volts. 



Operate the oscilloscope in the 24 V mode. Set the dc 
source to 24 V. Connect the test oscilloscope between 
Cl 601 (C) and the common negative return (A). 



CHECK — Signal should be flat. See Fig. Option 7-5. 




Fig. Option 7-5. inverter Balance. 

ADJUST — -Inverter Balance (R1633) for the flattest 
signal. 

NOTE 

There is a siow drift (about a second) after the 
inverter balance adjustment has been moved. This is 
due to transistor characteristics and will require a 
slight Inverter Balance readjustment. 

A very close approximation of the preceding method 
can be obtained by setting the inverter balance 
control for the minimum sound coming from the 
inverter. 

Turn-Off Level 

Set the dc source for 21,8 V, 

ADJUST— Turn-Off Level (R1613) slowly until Op- 
tion 7 turns off. 
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SIGNAL & VOLTAGE CONDITIONS 

The load is an operating oscilloscope. 

<3> is the preferred test oscilloscope and volt- 
meter ground. 

The voltmeter is a 20,000 ri/V multimeter. 

Mode switch set to 24 V. 

Voltages and waveform amplitudes will vary with 
source voltage. 

G and P are identical to R and S, respectively, 
during 24 V operation. During 12 V operation the 
amplitude at G and P is reduced by a factor of 2. 



-3.0 V 



1753-25 



Fig. Option 7-7, Typical idealized waveforms 



Fig. Option 7-6. Circuit board layout with test voltages. 
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Fig. 7-8. Circuit board layout with component locator grid, 
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REPLACEABLE ELECTRICAL PARTS 



ABBREVIATIONS 



ACTR 


ACTUATOR 


PLSTC 


PLASTIC 


ASSY 


ASSEMBLY 


QTZ 


QUARTZ 


CAP 


CAPACITOR 


RBCP 


RECEPTACLE 


C£R 


CERAMIC 


RES 


RESISTOR 


CKT 


CIRCUIT 


RF 


RADIO FREQUENCY 


COMP 


COMPOSITION 


SEL 


SELECTED 


CONN 


CONNECTOR 


SEMICOND 


SEMICONDUCTOR 


ELCTLT 


ELECTROLYTIC 


SENS 


SENSITIVE 


ELEC 


ELECTRICAL 


VAR 


VARIABLE 


1NCANO 


INCANDESCENT 


WW 


WIREWOUND 


LED 


LIGHT EMITTING DIODE 


XFMR 


TRANSFORMER 


NONWIR 


NON WIREWOUND 


XTAL 


CRYSTAL 



ADDITIONAL PARTS ADDED TO STANDARD 465 



Tektronix 
Ckt No. Port No. 



Serteti/Model No. 

EFf Dseont Name & Description 



Mfr 

Code Mfr Part Number 



C1601 290-0667-00 

CI671 283-00 00-00 

C1672 283-0263-00 1 

CX674 283-0263-00" 

C1681 283-0000- 0G 



CAP. ,FXD,ELCTLT: 330UF, +75-10%, 50V 
CAP. ,FXD,CER DI :0, 001DP ,+100-0% ,500V 
CAP . ,FXD ,CER DI : 0 . 002 2UF , 20% , 3000V 
CAP. ,FXD,CER DIsO, 0Q22UF, 20% , 3000V 
CAP. ,FXD,CER DI:0.001UF, +100-0%, 500V 



90201 TTX331U050G1J3 

72982 831-516E102P 

56289 33C319 

56289 33C319 

72982 831-516E102P 



C1632 263-0000-00 
C1683 283-0003-00 
C1684 283-0003-00 
C1683 283-0003-00 



F1601 159-0038-00 

P16G1 131-1333-00 

Q16S2 151-0438-00 

gl6S4 151-0436-00 

Q1662 151-0436-00 

Q1664 151-0436-00 

R1671 302-0102-00 B250000 

R1671 308-0077-00 B25598S 

S1601 260-0834-00 

S1665 105-0479-00 

S1665A 260-0760-00 

S1665B 260-0760-00 

S1665C 260-0760-00 

S1665D 260-0760-00 

S1665E 260-0760-00 

S1665F 260-0760-00 



B255984 



FUSE , CARTRIDGE :3R0, 15A ,32V, FAST-BLOW 

CONNECTOR ,RCPT, : POWER 

TRANSISTOR; SILICON ,NPN 
TRANSISTOR s SILICON , NPN 
TRANS ISTOR: SILICON , NPN 
TRANS I STOR : S I L ICON ,NPN 
RE$ . ,FXD , COMP : IK OHM , 1 0% , 0 . 5W 

RES. ,FXD,WW:1K OHM,10%,3W 



ACTUATOR , SW : INVERTER 



SWITCH . SENS : 10A , 25 OV , SPDT , SNAP ACTION 



,500V 


72982 


831-516E1Q2F 


150V 


72982 


655*547E103S 


150V 


72982 


855-547ELG3Z 


150V 


72982 


855-547E103Z 


“BLOW 


71400 


AGC15 




80009 


131-1333*00 




80009 


151-0436-00 




80009 


151-0436-00 




80009 


151-0436-00 




80009 


151-0436-00 




01121 


SB 1021 




91637 


RS2B-B1000QJ 


25*40 THD 


09353 


72G1-SN 




80009 


105-0479*00 


ACTION 


01963 


E62-10A 


ACTION 


01963 


B62-10A 


ACTION 


01963 


E62-10A 


ACTION 


01963 


B62-10A 


ACTION 


01963 


S62-10A 


ACTION 


01963 


E62-10A 



1 



Mounted 



on 465 tear panel. 



REV. g anj.. 1975 
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Ckt No. 


Tektronix 
Part No. 


Senal/Model No* 
Eff Dsconf 




Name & Description 


Mfr 

Code 


Mfr Part Number 




670-2744-00 






CKT 


BOARD ASSY; DC INVERTER 


80009 


670-2744-00 


C1603 


263-0178-00 






CAP* 


,FXD |€ER DI : 0 * lUF ,+80-20% r 100V 


729S2 


8131N145651104Z 


C1605 


290-0531-00 






CAP* 


,E‘KD ,ELCCLT ; 100UF , 20% , 10V 


90201 


TDC107M010CL 


C1609 


283-0178-00 






CAP* 


, FXD , CER DI : 0 * lUF , +80-20% , 100V 


72982 


S131N145651104Z 


C1614 


290-0573-00 






CAP * 


,PXD , ELCTLT : 2, 7VF ,20%, 50V 


56289 


196D2 7 5X0050 JAl 


C1622 


290-0533-00 






CAP . 


, FXD , ELCTLT : 330UF ,20%,, 6V 


562S9 


196D337XQ06MA3 


C1626 


290-0528-00 






CAP * 


, F XD , ELCTLT : 15UF , 20 % , 50V 


90201 


TDC156M050WLC 


C1652 


283-0110-00 






CAP* 


,FXD,CER DI :0.005tJF ,+80-20% , 1507 


56289 


19C242B 


C1654 


283-0110-00 






CAP. 


,FXP,CEH DI:0.005UF, +80-20%, 150V 


56289 


19C242B 


C1662 


283-0110-00 






CAP. 


, FXD ,CER DI : 0 * 005UF , +80-20 % , 1 50V 


56289 


19C242B 


C1664 


2 83-01 10- 00 






CAP . 


,FXD,CER DI : 0 * 005UF ,+80-20% ,150V 


56289 


19C242B 


CR1601 


152-0198-00 






SEMICOND DEVICE : SILICON, 200V , 3A 


04713 


1N4721 


CS1624 


152-0333-00 






SEMICOND DEVICE : SILICON , SSV , 200MA 


80009 


152-0333-00 


CR1625 


152-0107-00 






SEMICO® DEVICE : SILICON, 375V, 400MA 


80009 


152-0107-00 


CR1626 


152-0107-00 






SEMI COHO DEVICE : SILICON , 37 5V , 400MA 


80009 


152-0107-00 


CSI627 


152-0107-00 






SEMICO® DEVICE : SILICON, 375v ,400MA 


80009 


152-0107-00 


CR1628 


152-0107-00 






SEMICOND DEVICE ; SILICON , 375V , 400MA 


80009 


152-0107-00 


CR1632 


152-0333-00 






SEMICOND DEVICE : SILICON, 5 5V , 200MA 


80009 


152-0333-00 


CR1S34 


152-0333-00 






SEMICOND DEVICE : SILICON ,55V, 20 GMA 


80009 


152-0333-00 


CR1643 


152-0198-00 






SEMICOND DEVICE : SILICON , 200V , 3 A 


04713 


1N4721 


Q1606 


151-0301-00 






TRANSISTOR i S ILIC0N , PNP 


04713 


2N2907A 


Q1608 


151-0301-00 






TRANSISTOR : SILICON ,PNP 


04713 


2N2907A 


Q1622 


151-0302-00 






TRANSISTOR : SILICON ,NPN 


04713 


2N2222A 


£1626 


151-0506-00 






TRANSISTOR: SILICON , CONTROLLED RECTIFIER 


03508 


C106B2 


£1642 


151-0302-00 






TRANSISTOR i S 1LICON , NPN 


04713 


2N2222A 


£>1644 


151-0335-00 






TRANSISTOR t SILICON , PNP 


80009 


151-0335-00 


K1604 


315-0202-00 






EES * 


, FXD , COMP : 2K 0HM,5%,0.25W 


01121 


CB2025 


R1605 


315-0752-00 






RES* 


,FXD ,COMP : 7 * 5K OHM, 5% ,0, 25 W 


01121 


CB7525 


R1607 


315-0272-00 






RES* 


,FXD»COMP:2.7K OKM»5%,0.25W 


01121 


CB2725 


R1609 


315-0511-00 






RES* 


, FXD ,COMP : 5 1 0 OKM , 5 % , 0 . 2 5W 


01121 


CB5115 


R1611 


315-0511-00 






RES* 


, FXD, COMP: 510 OHM,5%,0.25W 


01121 


CB5115 


R1613 


311-1248-00 






RES * 


t VAR ,N0NWIR : 5 0 0 OHM , 10% f 0 , SOW 


73138 


7 2X-2 3-0-501K 


R1614 


315-0202-00 






RES, 


, FXD, COMP ;2K OHM,5%,0.25W 


01121 


CB2025 


R1617 


315-0102-00 






RES . 


,FXD,C0MF:1K OHM,S%,0.25W 


01121 


CB1025 


R1618 


315-0101-00 






RES. 


, FXD, COMP :100 OHM,5%,0.25W 


01121 


CB1015 


R1622 


315-0102-00 






RES* 


f FXD , COMP : lK OHM,5%,0*25W 


01121 


CB1025 


R1623 


315 -0103-00 






RES* 


, FXD, COMP :10K OHM,5%,0.25W 


01121 


CB1035 


R1624 


315-0302-00 






RES * 


, FXD , COMP : 3K OHM , 5 % , 0 * 2 5W 


01121 


CB3025 


R] 625 


316-0101-00 






RES* 


, FXD, COMP : 100 OHM, 10% ,0.25W 


01121 


CB1011 


R1626 


308-0451-00 






RES. 


,FXD,WW;9I OHM,5%,3W 


91637 


RS2B-B91R00J 


R1631 


308-0451-00 






RES* 


,FXD,WWt91 0HM,5%,3W 


91637 


RS2B-B91R00J 


RI633 


311-1501-00 






RES* 


,VAR,NOHWIR : 20 OHM, 10% , 0 . SOW 


73138 


72X-37-0-200K 


R1639 


315-0153-00 






EES. 


,FXD,C0MP:15K OHM,5%,0.25W 


01121 


CB1535 


Ed 640 


315-0102-00 






RES* 


,FXD , COMP t IK OHM , 5% ,0*2 5 W 


01121 


CB1025 


R164.1 


315-0153-00 






RES* 


, FXD, COMP :15K OKM,5£,0.25W 


01121 


CB1535 


R1642 


315-0470-00 






RES* 


, FXD, COMP :47 OHM,5%,0.25W 


01121 


CB4705 


R1645 


307-0113-00 






EES. 


,FXD, COMP: 5.1 OHM,5%,0.25W 


01121 


CB51G5 


R1652 


308-0459-00 






RES* 


, FXD , WW : 1 * 1 OHM , 5 % , 3W 


91637 


RS2B-D1R100J 


R1654 


308-0459-00 






RES * 


,FXD,WW:1*1 OHM,5%,3W 


91637 


RS2B-D1R100J 


KL662 


308-0459-00 






RES « 


,FXD,Wa*l OHM , 5 % , 3W 


91637 


RS2B-D1R100J 


R1664 


308-0459-00 






RES * 


,FXD,WW:1.1 OHM, 5%,3W 


91637 


RS2B-D1R100J 


T1601 


120-0637-00 






XFMR 


, TOROID: 5 TURKS BIFILAR 


80009 


120-0637-00 


T1631 


120-0852-00 






XFMR 


r TOROID: 2 WINDINGS 


80009 


120-0852-00 


VR1604 


152-0306-00 






SEMICOND DEVICE ; ZENER f 0 * 4W , 9 * IV , 5 % 


81483 


1119 6 OB 


VR1605 


152-0306-00 






SEMICOND DEVICE : ZENER , 0 * 4W, 9 * IV , 5 % 


81483 


1N96QB 


VR1622 


152-0241-00 






SEMICOND DEVICE : ZENER r 0 * 4W , 3 3V , 5 % 


04713 


1H973B 


VR1639 


152-0279-00 






SEMICOND DEVICE ; ZENER , 0 . 4W , 5 . IV , 5% 


07910 


1N751A 


VR1641 


152-0279-00 






SEMICOND DEVICE : ZENER , 0 . 4W , 5 * lV , 5% 


07910 


1N75IA 
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OPTION 7 



Options 465 Service (SN B250000-up) 



REPLACEABLE MECHANICAL PARTS 



Fig. & 
Index 
No, 

9-1 



-2 

-3 

-4 

-5 

-6 

-7 



-8 

~9 

-10 

-11 

-12 



-13 

-14 

-15 



-16 

-17 

-18 



-19 

-20 



-21 
-2 2 



-23 

-24 

-2 5 

-26 

-27 

-28 



0 



ABBREVIATIONS 



BHB 


binding head brass 


h 


height or high 


OHS 


oval head brass 


BHS 


binding head steel 


hex. 


hexagonal 


QH$ 


oval head steel 


CRT 


cathode-ray tube 


HHB 


hex head brass 


PHB 


pan head brass 


•csk 


countersunk 


HHS 


hex head steel 


PHS 


pan head steel 




double end 


HS8 


hex socket brass 


RHS 


round head steel 


FHB 


fiat head brass 


H$S 


hex socket steel 


3F 


single end 


FHS 


flat head steel 


ID 


inside diameter 


THB 


truss head brass 


Fi! HB 


fillister head brass 


fg 


length or long 


TH$ 


truss head sleet 


Fit HS 


fillister head steel 


OD 


outside diameter 


w 


wide or width 



Tektronix 
Part No. 



Serial/Model No. ~ 

Eff Dscont Ufy i 



■ H55SMSSSVSST.V 



2 3 4 5 



Name & Description 



Mfr 

Code 



Mfr Part Number 



441-1171-00 

212 - 0008-00 

210-0938-00 



136-0252-04 



343-0443-00 

212 - 0011-00 

210-0409-00 



211-0116-00 



210-0586-00 

343-0451-00 

342-0195-00 



1 CHAS,ELEK EQUIP: DC INVERTER 

(ATTACKING PARTS) 

2 SCREW , MACHINE; 4-40 X 0*25 INCH,PtJH STL 
2 WASHER t FLAT ; 0 . 109 ID X 0*25 INCH 0 D,STL 

1 CIRCUIT BOARD ASSY : INVERTER 
15 * CONTACT f ELEC : 0 * 188 INCH LONG 

1 . XFMR, TOROID i (SEE T 16 C 1 EPL) 

(ATTACHING PARTS) 

1 * RETAINER , XFMR : 

1 * SCREW, MACHINE : 3-32 X 0*750 INCH ,FLH STL 

1 * NUT, PLAIN, HEX* : 8-32 X 0*312 INCH f BRS 

(ATTACHING PARTS) 

2 SCR , ASSEM WSHR: 4-40 X 0.312 INCH , PNH BRS 

4 TRANSISTOR: (SEE Q1652 ,Q1654 ,£1662 ,Q1664 EPL) 

(ATTACHING PARTS) 

3 NUT , PLAIN , EXT W;4~40 X 0.25 INCH, STL 
1 RETAINER ,XSTR: 

1 INSULATOR, PLATE: 0,70 X 3 INCH LONG 



30009 441-1171-00 

83385 CRD 
75497 AN960-3 



22526 75080 



80009 343-0443-00 

83385 OBD 
73743 3046-402 



83385 OBD 



78189 OBD 
80009 343-0451-00 

08530 OBD 



348-0141-00 
348-0055- 00 
352-0031-00 

211-0507-00 

210-0006-00 

210-0407-00 

342-0228-00 

407-1341-00 



211 - 0101-00 



105-0479-00 

260-0760-00 



211 - 0212-00 

210-0405-00 

386-2649-00 

214-1925-00 

260-0834-00 

210-0562-00 

210- 0046-00 

179-1963-00 

348-0005-00 

200-1414-03 

131-1333-00 

211 - 0101-00 

348-0365-00 



1 


GROMMET, PLASTIC :0-SHP, 0.6 25 X0.658 INCH 


80009 


348-0141-00 


1 


GROMMET, PLASTIC! 0.25 INCH DIA 


80009 


348-0055-00 


I 


FUSEHOLDER: 3 AG FUSE 

(ATTACHING PARTS) 


75915 


357001 


1 


SCREW , MACHINE : 6-3 2 X 0.312 IHCH.PHH STL 


83335 


OBD 


1 


WASHER , LOCK ; INTL ,0.146 ID X 0 .233”GD,STL 


78.189 


1206 -00-00-054 1C 


1 


NOT, PLAIN, HEX. : 6-32 X 0.25 INCH, BRS 


73743 


3038*0228-402 


1 


INSULATOR, FILM; 0.70 X 1.150 INCH LONG 


80009 


342-0228-00 


1 


BRACKET , SWITCH : INVERTER 

(ATTACHING PARTS) 


80009 


407-1341-00 


2 


SCREW, MACHINE: 4-40 X 0.25" 100 DEG , FLH STL 

nr _ _* A w * H 


83385 


OBD 


1 


ACTUATOR , SWITCH : INVERTER 


80009 


105-0479-00 


6 


SWITCH , SENS : SPOT , 10A , 250V 

(ATTACHING PARTS) 


01963 


E62-10A 


2 


SCREW , MACHINE : 2- 36 X 1.75 INCH , PNH STL 


83385 


OBD 


1 


NUT, PLAIN, HEX. : 2-56 X 0.188 INCH, BRS 


73743 


2X12157-402 


1 


PLATE , ACT GUIDE : INVERTER 


80009 


386-2649-00 


1 


SPRING, SW ACT; POWER SOURCE 


80009 


214-1925-00 


1 


SWITCH, TOGGLE :DPDT, 5A, 125VAC , 0 . 25-40 THD 

(ATTACHING PARTS) 


09353 


7201-SN 


1 


NUT, PLAIN, HEX. :0 .25-40 X 0.312 INCH, BRS 


73743 


2X20224-402 


1 


WAS HER, LOCK: INTL, 0.26 ID X 0.40" 0D,STL 

fa — m 


78189 


1214-05- 00-05 41C 


1 


WIRING HARNESS: 


80009 


179-1963-00 


7 

A 


GROMMET, RUBBER: 0.50 INCH DIA 


704S5 


230 


1 


COVER, OSCP: REAR 


80009 


200-1414-03 


1 


CONNECTOR, RCPT, : POWER 

(ATTACHING PARTS) 


80009 


131-1333-00 


2 


SCREW, MACHINE : 4-40 X 0.25" 100 DEG, FLH STL 


83385 


OBD 


4 


FOOT, CABINET : PLASTIC, W/LATCH GROOVE 


80009 


348-0365-00 



ACCESSORIES 

161*0094-00 



1 CABLE , ASSY , PWR ; 3 WIRE, 3 6 INCHES LONG 



16428 KH7667 
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Options 465 Service ($N 8250000-up) 

OPTION 7 EXPLODED 




Fig. Option 7 9 
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Options— 465 Service (SN B250000 & up) 



OPTION 78 



This option adds a Type P11 phosphor CRT to the 
instrument. 

Parts List Changes 
DELETE: 

VI 440 154-0678-10 CRT, P31 Phosphor 

ADD: 

VI 440 154-0676-14 CRT, P1 1 Phosphor 



if this option is being added to an instrument which is 
already equipped with a different phosphor, or if the 
cathode-ray tube requires repiacement, use the following 
procedure: 

1). Follow the crt removal and installation procedure in 
the maintenance section of this manual 



2). After completing crt installation, check Table 6-1 
(Adjustment interactions) for calibration adjustments 
which may require re-adjustment. 
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465-Service <SN B260000 and up) 



TYPICAL 



DUAL 




METAL CASE 
TRANSISTORS 




C B E 



PLASTIC 
CASE 

TRANSISTOR 

A 





S 

E 



S 

L 

h 




FLAT PACK 
TRANSISTOR 



SINGLE 



G 



I 




DUAL 




FETS 



A' 

B 

S' 

C 

CE 

CF 

Df 

D! 

E 

F 

F! 






INTEGRATED CIRCUITS 



U440 




81. Sem iconductor lead eonfigy rations. 



Section 8—465 Service (SN B250000 and up) 



DIAGRAMS AND CIRCUIT BOARD ILLUSTRATIONS 

/mbols and Reference Designators 

ectrical components shown on the diagrams are in the following units unless noted otherwise: 

Capacitors ~ Values one or greater are in picofarads (pFK 

Values iess than one are in microfarads {/iF} ( 

Resistors = Ohms (£2), 

/mbols used on the diagrams are based on ANSI Standard Y32.2rf970. 

agio symbology is based on ANSI Y32.14-1973 in terms of positive logic. Logic symbols depict the logic 
inction performed and may differ from the manufacturer's data, 

he following prefix letters are used as reference designators to identify components or assemblies on the diagrams. 





Assembly, separable or repairable 


H 


Heat dissipating device (heat sink, 


RT 


Thermistor 




(circuit board, etc.) 




heat radiator, etc.) 


S 


Switch 


f 


Attenuator, fixed or variable 


HR 


Heater 


T 


T ransf ormer 




Motor 


HY 


Hybrid circuit 


re 


Thermocouple 




Battery 


J 


Connector, stationary portion 


TP 


T est point 




Capacitor, fixed or variable 


K 


Relay 


u 


Assembly, in separable or n on-repairable 


1 


Circu it breaker 


L 


Inductor,, fixed or variable 




(integrated circuit, etc.} 




Diode, signal or rectifier 


LR 


t ndueTor/rasistar combination 


V 


Electron tube 


- 


Delay line 


M 


Meter 


VR 


Voltage regiilator (zener diode, etc. 1 


1 

} 


indicating device (lamp) 


P 


Connector, movable portion 


Y 


Crystal 




Spark Gap 


Q 


Transistor or silicon-controlled 


z 


Phase shifter 




F use 




rectifier 






* 


Firter 


R 


Resistor, fixed or variable 








DIAGRAMS 




VOLT AGE & WAVEFORM SETUP 



465 Service (SN B250000 & up) 



WAVEFORMS 



The waveforms adjacent to the circuit diagrams were 
obtained using the recommended test equipment and 
setup given below unless otherwise noted. 



RECOMMENDED TEST EQUIPMENT 



item 


Specifications 


Recommended Type 


Test Oscilloscope 


Frequency Response: Dc-100 MHz 

Deflection Factor: 5 mV/div 
to 5 V/Div 

Input Impedance: 1 mO, 20 pF 
Sweep Rate: 0.05 s to 0.5 /js/div 


Tektronix 465 or equivalent 


Probe (2 required) 


Fast-rise 10X probe compatible with 
the vertical amplifier of the test 
oscilloscope. 


Tektronix P6065A 


Probe 


IX probe compatible with the 465 
vertical amplifier 


Tektronix P6011 (for trigger-view 
waveforms only) 



465 SETUP 



AppSy the 465 calibrator signal to the Channel 1 input 
via a 10X probe (supplied with the 465). Connect the 465 A 
I Gate (from the rear panel) to the test oscilloscope 
external trigger input via a 42-inch unterminated BNC 
cable. 



465 CONTROL SETTINGS 



CRT Controls 

INTENSITY 
FOCUS 
SCALE ILLUM 



As desired 
As desired 
As desired 



Vertical Controls (both 

VOLTS/DIV 

VAR 

POSITION 
AC-GND-DC 
VERT MODE 
INVERT 

20 MHz BW LIMIT 



Channels if applicable) 

50 mV (6 divisions 
of vertical display) 
Calibrated detent 
Midrange 
DC 
CH 1 

Off (button out} 

Off (no yellow 
showing) 



Sweep Controls 

A TIME/DIV 
B TIME/DIV 
VAR 

DELAY TIME POSITION 
HORIZ DISPLAY 
X10 MAG (IN) 

POSITION 

FINE 



Triggering Controls 
noted) 

COUPLING 
A LEVEL 

B LEVEL 



SLOPE 
SOURCE 
TRIG MODE 
A TRIG HOLDOFF 



1 ms 
0.2 ms 

Calibrated detent 

5.00 

MIX 

OFF (button out) 

Midrange 

Midrange 



A and B unless otherwi 

AC 

As needed for a 
stable display 

As needed for a 
stable 

B portion of the 
mixed sweep. 

+ 

NORM 

AUTO 

NORM 
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TEST OSCILLOSCOPE SETUP 



Connect the 465 A 4-Gate (from the rear panel) to the 
Test Oscilloscope external trigger input via a 42 inch 
unterminated BNC cable, 



Trigger Source 
' rigger Coupling 
T rigger Mode 



External 

AC 

Auto 



Connect a 10X probe to the channel one input. Apply 
the probe to the test point or component lead indicated on 
the back of the pullout page preceding the circuit diagram 
to which it applies. 



Time/Division 



Horizontal Position 



Test Oscilloscope Control Settings 

All controls as needed for the best display except as 
noted below: 



Vertical input Coupling 
Vertical Mode 
Volts/Division 



AC 

Channel 1 

As noted on each 

waveform 



As noted on each 
waveform 

To position the be- 
ginning of the dis- 
play 1 division from 
the left graticule 
edge, This will al- 
low time comparison 
of the waveforms. 
The beginning of the 
Test Oscilloscope 
display will be coin- 
cident with the be- 
ginning of the 465 
A sweep. 



DC VOLTAGES 



Typical voltage measurements were obtained under 
the following conditions unless otherwise noted on the 
individual diagrams. Voltage measurements were taken 
with no signal applied to the vertical or trigger inputs. All 
voltages measured with reference to chassis ground. 
Voltages rounded to the nearest tenth of a volt. 



RECOMMENDED TEST EQUIPMENT 



Hem 


Specifications 


Example 




Digital Multimeter (for 
voltages up to 1 kV 


Range: 0 to 1 kV 
Input Impedance: 10 MO 


Tektronix DM 501 Digital 
Multimeter 




DC Voltmeter (for voltages 
above 1 kV). 


Range: 0 to 3 kV 

Input Impedance: 20 KQ/V 


Triplett Model 630NA 





465 CONTROL SETTINGS 



Trigger Controls (A and B unless otherwise noted) 



CRT Controls 

INTENSITY 

FOCUS 
SCALE ILLUM 



VERT MODE 
POSITION 
CH 1 

CM 2 

VOLTS/DIV 

AC-GND-DC 

INVERT 

20 MHz BW LIMIT 



Normal display inten- 
sity 

Best focused trace 
Fully clockwise 



ALT 

Two divisions above 
center 

Two divisions below 
center 
5 mV 
GND 

Off (button out) 

Off (no yellow 
showing) 



COUPLING 
A SOURCE 
B SOURCE 
LEVEL 
SLOPE 

A TRIG HOLDOFF 
TRIG MODE 



A and B Sweep Controls 

X10 MAG 

POSITION and FINE 
HORIZ MODE 
DELAY TIME POSITION 
A TIME/DIV 
B TIME/DIV 



AC 

NORM 

STARTS AFTER DELAY 

Midrange 

+ 

NORM 

AUTO 



Off (button out) 

Midrange 
A INTEN 
5.00 
1 ms 
.1 ms 



Vertical Controls (both channels unless otherwise 
noted) 



*r 



i 



CH 1 
OR X 




CH 1 VERTICAL PREAMP <? 



CH 1 VERT 
SIG OUT 




CH 2 
OR Y 




CH 2 VERTICAL 
PREAMP 





A EXTERNAL 
TRIGGER 



INPUT 





INPUT 



oo 




A & B SWEEP C 
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inoators and A3— Vertical Preamp circuit boards. 
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Set the VERT MODE switch to ALT 
and the A SOURCE switch to CH 1, 
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Set the 465 VERT MODE switch to 
CHOP, 

Set the test scope Trigger Source switch 
to Normal. 
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Set the test scope Trigger Source switch 
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Fig. 8-7. ASa—Vertical Output Amplifier circuit board (discrete version}. 
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Fig. 843. A5b -Vertical Output Amplifier circuit board (1C version). 
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The slope and time duration of this 
waveform is dependent on the setting of 
the A Trigger Hofdoff control. 
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The amplitude of this waveform varies 
from 0 volts to 75 volts peak-to-peak 
depending on the setting of the intensity 
control 
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Set the test scope Trigger Source switch 
to Normal. 





Set the test scope Trigger Source switch 
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CH1375 


7E 


D1M2 


111 


cm 206 


70 


01912 


1131 


chijqa 


4£ 


01914 


111 


OR HOE 


2B 


Cl 674 


ItH 


CR1412 


IE 


0.1 A 20 


I2H 


CR HI 3 


IB 


01036 


121 


CRT414 


1C 


Q163E 


Hi 


CRISIS 


24 


oi«a 


61 


TCHI421 


3A 


01603 


m 


CR1427 


2C 


01672 


71 


CR 1401 


60 


01674 


71 


OR 1462 


it 


01664 


BH 


■C01 463 


61 


Q1090 


SH 


CR1464 


ay 


01666 


91 


CR146S 


6C 


01690 


0G 


Cfl 14*18 




01214 


9F 


CR 1412 


3£ 


012 IS 


9F 


CR1476 


20 


01224 


0F 


0R14S2 


2C 


n'2>fi 


s: 


CR1463 


2C 


€1234 


8F 


ER14E7 


3C 


01256 


SO 


CR 1485 


4C 


OI2« 


3D 


email 


5H 


Ol*|L4 


7E 


0R1514 


JR 


Ql Sfc-.J 


EL 


CRlfilE 


fill 


oi jcij 


6E ; 


CR1624 


2F 


01274 


70 


CR1532 


2F 


01202 


60 


CR1&33 


IE 


01266 


60 



CKT 

NO 


GRID 

LOG 


CKT 

NO 


GRID 

L0€ 


CKT 

NO 


GRID 

LOC 


CKT 

NO 


GRID 

LOC 


CKT 

NO 


GRID 

LOC 


CR1534 


4G 


Q1404 


4D 


R1086 


81 


R1284 


6C 


R1519 


5G 


CR153S 


IF 


G1408 


5E 


R1089 


8H 


R1286 


©D 


R1521 


4G ! 


CR153G 


2F 


Q1413 


IB 


R1091 


9H 


R1283 


7D 


R1523 


2F 


OR 1541 


3H 


Q1414 


1C 


R1092 


9H 


R 1 289 


6F 


R1524 


4G 


CR1549 


1G 


Q1416 


2A 


81 093 


9H 


R1400 


5F 


R1525 


2F 


CR1551 


41 


Q14183 




R1095 


9H 


R 1401 


4E 


R1527 


2F 


OR 155© 


3F 


Q1466 


3E 


R1097 


8G 


R1402 


5E 


R1528 


4F 


CR1559 


4F 


G1472 


3E 


R1093 


8G 


R1403 


5E 


R1532 


IE 


CR1561 


20 


Q1474 


2D 


R1201 


8F 


RT404 


4E 


R1533 


2E 


GR1504 


1C 


Q1478 


2D 


R1202 


8F 


R1406 


BE 


R1534 


IF 


CR1569 


3H 


□1516 


4H 


R1206 


IGF 


R1407 


5D 


R1537 


2F 






Q1518 


5G 


R1207 


10F 


R1408 


4F 


R1538 


2F 


DS1425 


30 


01532 


IE 


R1208 


9F 


R1409 


2A 


R1539 


2G 


DS1426 


3C 


Q1534 


IE 


R 1 209 


9F 


H1411 


IB 


R1543 


2G 






G153© 


2E 


R1211 


10F 


R1412 


IB 


R1544 


2G 


F1419 


2H 


Q1544 


1G 


R1212 


10F 


R1413 


IB 


R1546 


1G 






Q1546 


IF 


R1215 


10F 


R1414 


IB 


R1547 


2G 


J1 


10H 


□1548 


1G 


R1216 


10F 


R1416 


IB 


R1549 


1G 


J2 


7H 


Q155© 


3F 


R1217 


9F 


R1420 


2C 


R1553 


IE 


J3 


6H 


Q155S 


3F 


R1218 


9F 


R1421 


4B 


R 1 554 


IE 






j Q1 564 


ID 


R1219 


8F 


R1422 


40 


R1556 


3F 


LI 006 


111 


01566 


TD 


R1220 


7F 


R1423 


4C 


R1557 


2F 


L1419 


1C 


Q1568 


ID 


R1221 


8F 


R1427 


IB 


R1559 


3F 


LI 59© 


9C 


Q1570 


11C 


R1222 


8F 


R1428 


2B 


R1563 


IE 






01590 


IOC 


R1223 


8F 


R1 430 


5C 


R1564 


2E 


P5 


91 


Q1 594 


9C 


i R1224 


8F 


] R1431 


4D 


R1565 


2E 


P6 


61 


□1588 


9C 


R1225 


9E 


R1434 


78 


R1566 


ID 


P300 


78 






R1226 


9E 


R1440 


11 E 


R1567 


ID 


P1 155 


12F 


R39 


88 


R1228 


9E 


R1442 


7C 


R1589 


ID 


PI 200 


11G 


R1001 


10H 


R1229 


9E 


R1445 


10D 


R1570 


1 1 D 


PI 400 


2B 


R1Q02 


9H 


R1231 


BE 


R 1446 


7C 


R1571 


1 1 D 


PI 440 


1 1E 


R1003 


10H 


R1232 


OF 


R1447 


6A 


R1591 


IOC 


PI 445 


5A 


R1004 


11H 


RT233 


BE 


R1448 


6A 


R1592 


10D 


PI 446 


8C 


R1006 


10H 


R1234 


8E 


R1449 


6A 


R1593 


IOC 


PI 452 


4E 


R1007 


11H 


F1 1235 


7G 


R1451 


4E 


R1594 


10D 


P1570 


1 1B 


R1011 


101 


R1236 


3D 


R1452 


4E 


Rises 


9C 


PI 530 


IOC 


R1012 


101 


R1237 


9E 


R1453 


4E 


R1597 


IOC 






R1013 


101 


R1238 


9E 


R1460 


7B 


Rises 


IOC 


G1Q02 


111 


R101G 


101 1 


R1239 


9E 


R1461 


6G 


R1599 


IOC 


Q1Q12 


10! 


R1017 


10H 


R1241 


8D 


R1462 


4D 


RT1230 


8F 


Q1014 


Ill 


R1021 


1 1H 


R1242 


8D 


R1463 


6C 


£400 


9A 


Q1024 


11H 


R1022 


11H 


R1244 


8D 


R1464 


4F 


SI 239 


9E 


G1030 


12H 


R1024 


1 1 H 


R1246 


8C 


R1466 


4E 


tT1420 


2A 


Q1036 


1 21 


R1026 


111 


R1247 


BD | 


R1467 


4E 


TP I486 


3D 


Q1038 


90 


R1G29 


11H 


R 1 248 


8D 


R1468 


3E 


TP1518 


6F 


Q1062 


81 


R1031 


12H 


R1249 


80 


R1469 


3D 


TP1536 


5F 


G1063 


6H 


R1032 


12H 


Ft 1253 


8E 


R1470 


3E 


TP 1548 


5F 


Q1072 


71 


R1033 


12H 


R1254 


6F 


R1471 


4E 


TP 1558 


5F 


G1074 


71 


R1035 


12H 


R 1 255 


BE 


R1472 


3E 


TP 1568 


5F 


01064 


8H 


R1037 


10G 


R1260 


7E 


R1473 


3E 


TP 1590 


IOC 


QT090 


8H 


R1038 


10G 


R1261 


6E 


R1474 


3E 


TP1594 


9D 


Q1096 


91 


R1039 


10G 


R1262 


6F 


R1475 


2D 






01098 


8G 


R1061 


7H 


R1263 


6F 


R1476 


2D 


t U 1432 


5B 


Q1214 


9F 


R1062 


6H 


R1264 


6F 


R1477 


3E 


U1524 


2G 


Q1218 


9F 


R1063 


7H 


R1266 


BE 


R1478 


3D 


U1554 


IE 


Q1224 


8F 


R1064 


8H 


R1268 


7F 


R1480 


2D 






01226 


8E 


R1G65 


81 


R1269 


6F 


R 1 48 1 


2C 


VR1039 


9G 


Q1234 


8F 


R1066 


7H 


R1273 


8D 


R1482 


3C 


V R 1 099 


7G 


Q1236 


8D 


R1071 


61 


R1274 


8D 


R1484 


2C 


VR1155 


12F 


Q1244 


8D 


R1072 


61 


R1275 


ED 


R1485 


3D 


VR1289 


6F 


Q1254 


7E 


R1073 


71 


R1280 


BD 


R1486 


4C 


VR1428 


2B 


□1262 


6E 1 


R1076 


71 


R1281 


7D 


R1488 


2C 


VR 1484 


2C 


01266 


6E 


R1077 


7 H 


R1282 


6C 


R1510 


51 


VR1515 


4G 


Q1274 


7D 


R1G81 


8H 


R1283 


6D 


R1511 


41 


VR1522 


3G 


Q1282 


6D 


R1082 


8H 






R1516 


4H 


VR1526 


IF 


01286 


6D 


R1084 


8H 






R1517 


BO 


VR1526 


26 














R1518 


5 H 


VR1533 


3F 


















VR1570 


lie 
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■SES PARTS LIST FOR EARLIER 
VALUES AMD SERIAL NUMBER 

ranges of parts marked 
WITH BLU€ OUTLINE. 

see parts list for 
SEMICONDUCTOR TYPES. 



■Its OSCILLOSCOPE 




LI N£ 

to ft&o? 

l> 




1I5/23DVAC 



SEE PA«TS LIST FOR EAELIEfi 
VALUES AND SERIAL NUMBER 
GANGES- Of »MTS MARKED 
WJ7H BLUE OUTLINE, 

SEE PARTS LIST PCS 
SEMICONDUCTOR TYPES, 



a’* 

JEW 



4t5 Oscilloscope 



rtJ 



POWER SUPPLY <§> 



Sm essowq a««s up 



POWER SUPPLY 



No 

visible 

display. 



■J 



VERIFY 



1) All low voltage 
power supplies 
are within tol- 
era nee. 



2) —2450 volt sup- 
ply is within 
tolerance. 



2) Htori2 Display 
set tr> A find 
TRIG MOD E 
set to AUTOj 



4) CRT Bias ad- 
justment pro- 
perly jet, 



Turn to bath 
extremes and 
see if trace 
can be obtained. 



Push the BEAM 
FIND button 
and hold it In. 



No trace visible. 
Possibly shows a 
single dot. 



Check Z Axis TP I486 
for an unblinking 
pulse H I 5 volts to 
l 75 volts, depending 
on the setting of the 
intensity control ), 



No 



Check for a 13 t 
volt ramp in the 
generator circui 
forward end of 



- Yes 



Check CRT 
circuit. 



Trace is off center 
horizontally, 




Check 01038 
and Q109S 















Troy bl eshoot 



the horizontal 
amplifier, 



I 






I 

- 



Trace comes to the 
approximate center 
of the crt. 



Yps 



Check For about 0.5 
volt unblinking gate 
on J6-1 0. 



No 



# 



The trace is way off 
vertical center and 
cannot be vertically 
pcs iti oned* 



Still 

Bad 



Check, the other 
vertical channel . 



Sh 



- 



■imm 



465- Service (SN B250000 and up) 



No 



- Yes 











Check for a 13 to 2 
voft ramp in the Sweep 
generator circuit on the 
forward end of R1037. 




No — 


Check DC level on 
the forward end of 
R1037. 



Check CRT 
circuit. 



— QV TO 2 V 



13 V 



Check the Sweep Start 
Logic circuit (not reset- 
ting at sweep end). May 
not be getting reset pulse. 
With the sweep at 0 V to 
+2 V, Q1012 should be 
turned on (P5-3 at —2,4 V) 

Check the circuitry 
associated with Q854, 
U870 and the tunnel 
diodes in the trigger 
circuitry. 



T rgubleshoot 
the horizontal 
amplifier. 






Pull Q1024. Check 
for sweep level on the 
front of R1 037 to go 
to about 0 V, 










-Yes- 


Ch ec k 
01024 













Yes 



No 



Check Sweep 
Start Logic 
circuit. 

U87G 

Q854 

Q862 

Q364 



associated 

circuitry 



Check the Sweep 
Generator circuit 



Yes 



Check 2 axis 
Amplifier. 



No 






Check Z axis logic 
circuit. 

Q1304 

G1 307 and 
0824 associated 
0822 circuitry 
Q82S 

also 
Q1 014 



Still 

Bad 



Short TP322 and 
TP324 together. 



OK 



Find imbalance in 
the bad channel. 



Trace comes near the 
center of the screen. 
Trace can be vertically 
positioned with verti- 
cal output position 
ranqe adjustment, 
R4418, or R429. 



Trace stays way off 
center screen. 



Check for an imbalance 
in the Vertical Switching 
circuit. Also check for 
an Imbalance in both 
preamp channefs. 



Find imbalance in the 
vertical output ampli- 
fier, Also check for 
short on one side of 
the delay line. 



REV, A, JUNE, 1975 



1S61-1A 



1 



NO VISIBLE DISPLAY 
TROUBLESHOOTING 



POWER SUPPLY ISOLATION PROCEDURE 

The following procedure is used as an aid in localizing the area in which loading of a power supply occurs, tf the power supply comes up 
after isolating a circuit, it is very probable the problem is In that circuit. This can sometimes, however, lead to eroneous conclusions as a supply 
may pass through one circuit to another circuit For instance, the -1-5 volt supply enters the timing board through P2-5. It then passes through 
the timing switch (in the X-Y position only} and PI -10 to CR1202 in the horizontal amplifier circuit. From PI-10 it also passes through P5-4 to 
the sweep control 1C on the trigger board. Watch for these types of conditions when trying to localize a loading problem. 

+55 Volt Supply 

1. Pull P300 from the Interface board, This isolates the Vertical Preamplifier board. 

2. Unsolder the dummy resistor near J-1, See adjustment locations 1 . This isolates the Timing board. 

3. Pull P1 1 55 from the front of the Interface board. This isolates the holdoff circuit. 

4„ To isolate the Trigger board from the +55 volt supply it is necessary to remove the Trigger board from the instrument. The +55 volt 
supply connects to the Trigger board through P5-2, The +55 volt unregulated supply connects to the Trigger board through P5-2. 




Check va 
regulated 



Supply folded 
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+55 VOLT SUPPLY 
TROUBLESHOOTING 



POWER SUPPLY ISOLATION PROCEDURE 

The following procedure is used as an aid in localizing the area in which loading of a power supply occurs. If the power supply comes up 
after isolating a circuit, it is very probable the problem is In that circuit. This can sometimes, however, lead to eroneous conclusions as a supply 
may pass through one circuit to another circuit. For instance, the +5 volt supply enters the timing board through P2-5. It then passes through 
the timing switch (in the X-Y position only) and PI-10 to CRT 202 in the horizontal amplifier circuit. From PI -10 it also passes through P5-4 to 
the sweep control 1C on the trigger board. Watch for these types of conditions when trying to focalize a loading problem. 



+15 Volt Supply 

1, Pull P300 from the Interface board This isolates the Vertical Preamplifier board. 

2, Unsolder the dummy resistor near J2. See adjustment locations 1 . This isolates the Timing board, 

3, Unsolder L891 at the rear of the Trigger board. See adjustment locations 1 . This isolates most of the Trigger board. Also unsolder 

VRB96 from the rear of the Trigger board. See adjustment locations 1 . This isolates rhe +8 volt supply. 

4, Pull PI 690 from the Fan Motor board. This isolates the fan motor circuit, 

5, Pull P400 from the Vertical Output Amplifier board, This isolates the Vertical Output Amplifier board. 

6, Pull PI 200 from the Interface board. See adjustment locations 1 . This isolates the Horizontal Position and Fine controls. 



+5 Volt Supply 

1, Pull P30Q from the interface board. This isolates the Vertical Preamplifier board. 

2, Unsolder the dummy resistor near J-2„ See adjustment locations 1 , This isolates the Timing board, 

3, Unsolder LS93 from the rear of the Trigger board. See adjustment locations 1 , This isolates the Trigger board. 

4, Pull P1 155 from the interface board. See adjustment locations 1 , This isolates the holdoff circuitry, 

5, Unsolder LI 596 from the Interface board. See adjustment locations 1 . This isolates the calibrator circuitry. 

—8 Volt Supply 

L Umodler one end of R1445, R1476, 2 nd CP 1476, See adjustment locations 1 , This isolates the CRT circuit ( 2-Axis amplifier), 

2. Unsolder one end of VFU239, R1282, R1262, R1229, See adjustment locations 1 , This isolates the horizontal amplifier circuit. 




Check PatB transistor 
+ 15 — Q1E46 
+& - Q1 &56 
-3 - G1 56S 
Reference on +■ input 
of t he regulating IC's, 
Regulating LC.'ir 



HI 





ivli?a&u.re 




supply 
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Short to ground 
or other low 
voltage power 
supply. 



Yes 





ov — 


Check the | 


J 


value of 




the regulated 




supply. 


i 



Mo 



^ent 
clover) 
j short. 



No 



Check for supply foldover, 
Vbe of the shutdown 
transistor will ^>0.6 V, The 
transistor will be turned on. 



No 



Yes 



Replace the 

defective 

transistor. 



Low 

L 



Check the following 
resistor for a crack or 
changed value: 

+15 V - R1549 
+5V - R1559 
—8 V “ R1569 



- No 



* 



ere nee voltages. 
524 — +15 volts 
i — +5 volts 
1554- 0 V 



Check the 
value of the 
regulated 
supply. 



0 



r 



Check the bridge rectifier 
in the affected supply for 
full wave rectification. If 
good, there should be 
120 Hz ac ripple on the 
unregulated supply. 60 
Hz ripple indicates only 
halfwave rectification. 
+15 4- CR1541 
+5 - CR1551 
—8 — CR1561 



OK 



Check the unregulated 
filter capacitor on the 
affected supply. 

+1 5 V - Cl 542 
+5 V “ Cl 552 
-8 V - Cl 562 



OK 

— 



Check the 
following 
transistors. 
+15 — Q1544 
Q1546 
+5 - Q1 556 
—8 — Q1564 
Q1566 



Yes 



Bad 



Yes 

t 



See the 

short 

circuit 

isolation 

procedure 



I 



Loaded by the failure of some active 
component supplied by the affected 
power supply. 

Could also be caused by the failure of 
a tantalum decoupling capacitor. A 
supply affected by a bad tantalum can 
be recognized as follows. When the 
instrument is at room temperature and 
just turned on, the affected supply 
comes up to or near normal voltage. 

As the instrument is left on and 
warms up, the supply voltage begins 
to slowly go down as the tantalum tries 
to draw more current from the supply, 



Replace the 
resistor. 



Replace the 
transistor. 



Low 



Bad 



, — 1 — 

Replace Rectifier 



Check the bridge rectifier 
in the affected supply for 
an open 


Bad 




j 






Check for 


+1 5 V — CR1 541 


- OK 


an open 


+5 V - CR1551 


power trans- 


-8 V - CR1561 




former secondary. 



Check the 1C power supply 

voltages. 

U1 524 : pin 8 20 to 22 vol ts 
U1554: pin 3 IB volts 
pin 4 —8 volts 
+22 V to pin 8 of U1 524 is 
supplied from a dropping 
network off the +55 volt 
supply. 
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+15 V, +5 V. AND -8 V SUPPLIES 
TROUBLESHOOTING 



110 VOLT SUPPLY ISOLATION PROCEDURE 

The following procedure is used as an aid in localizing the area in which loading of a power supply occurs. If the power supply comes up 
after isolating a circuit, ft is very probable the problem is in that circuit* This can sometimes, however, lead to erroneous conclusions as a supply 
may pass through one circuit to another circuit. For instance, the 45 volt supply enters the timing board through P2-5, It then passes through 
the timing switch (In the X-Y position only] and PI-10 to CR1202 in the horizontal amplifier circuit, From PI -10 it also passes through P5-4 to 
the sweep control 1C on the trigger board. Watch for these types of conditions when trying to localize a loading problem. 

1. Unsolder one end of R1445, Ft 1476, and CR1476. See adjustment locations 1 . This isolates the CRT circuit (Z-Axis amplifier). 

2. Unsolder one end of VR1289, R12S2, R1262, R1229* See adjustment locations 1 , This isolates the horizontal amplifier circuit. 





I 



L 



Check: 

CB1514 

VFU515 

Q1516 



>0 V 



OK 





1 10 volt 




Verify the +55 volt 




Check the value of the 


HI * 


regulated 


- LOW or GONE ► 


supply is present and 





1 1 0 volt unregulated 




supply. 




within tolerance. 




supply. 



LOW 



0 V 



Check the value of the 
110 volt regulated supply 



0 V 



- 



Check CR1 511 for full 
wave rectification. The 
AC ripple on the unregu- 
lated supply should be 
120 Hi. 60 Hz ripple 
indicates half wave 
rectification. 



- 



A‘ 



If the 55 volt supply is 
normal and the power 
fuse does not blow, it is 
very unlikely for the 1 TC 
volt unregulated supply 
to be 0 volts. 
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Check CR1511 for full 
wave rectification* The 
AC ripple on the unregu- 
lated supply should be 
120 Hz* 60 Hz ripple 
indicates half wave 
rectification. 




if the 55 volt supply is 
normal and the power 
fuse does not blow, it is 
very unlikely for the 110 
volt unregulated supply 
to be 0 volts. 



+1 IQ VOLT SUPPLY 
TROUBLESHOOTING 
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-2450 VOLT SUPPLY 
TROUBLESHOOTING 



A9 

INTERFACE 
CIRCUIT BOARD 



C 12 B 1 



TP1423 



lid &!*:> -2450 V 
Ham the High-Voltage HIGHSPEED 
Mu Hi pilar |U 1432 \ . MAG N I F I E D 



TIMING 



FL1442 

GEOMETFiV 



. • • 

! tv -.;;U 






•bf? 1 



" .. I U 



i =L I r 






\ i ^UJ! HS-- * 



i y'OT: rl',-. ; ~ ! ^ 

i ^ uJ 



i -f nr*' 



U p !^f i Jpr Z' 






. . i 



Tf>l4ft6 



R14C0 
CRT BIAS 





.--tv 



i T7.i ••-■'• 



I 






■.-■■■k sSl 



w .i 






■nrsf-v 



Cl 471 
Z AXIS 

COMPENSATION 












; ; ! '>-■; 


. • . i 

" J*Tf ■• 

u^4 Jr L ■ ■; 




■ 






*- 

■ . 

















rv-i 



;■■ 1:1 



- ,.'H i-l „,> 



t-;” ’ "!.■.■•> 

I >»• V-i - 






- iK 









■ ^C'-vU " L - J, ^>X 

: v : 1TI '£ ! , ■<•• -^r ! " 



R153S 

+55 Y0LT . 
ADJUSTMENT 



l=T 



x ij 



U ii J 






n ! Wln!= 












Z rz _ ! •;•• 






A ■■ «/qnr™fe^ 

-v- •;. '■■■ T . , ■ 






TP CNLJ" 












^ ':%.A^,<ZZ., / 






tv • -, l> - --■ 






R1400 C1261 ( 

HIGH VO LT AG E H Mi 3 H SPE F D f , rtUM| * , E 

ADJUSTMENT ^CN FiED / rhJ> Tlminnhnit 



TIMING 

Isolates: — S V Ham 
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REPLACEABLE 
MECHANICAL PARTS 



PARTS ORDERING INFORMATION 

Replacement parts are available from or through your local 
Tektronix, Inc, Field Office or representative. 

Changes to Tektronix instruments are sometimes made to 
accommodate improved components as they become available, 
and to give you the benefit of the latest circuit improvements 
developed in our engineering department, It is therefore 
important, when ordering parts, to include the following 
information in your order; Part number, instrument type or 
number, serial number, and modification number If applicable. 

If a part you have ordered has been replaced with a new or 
improved part, your local Tektronix, Inc. Field Office or 
representative will contact you concerning any change in part 
number. 



INDENTATION SYSTEM 

This mechanical parts list is indented to Indicate item 
relationships, Following is an example of the indentation system 
used in the description column. 

1 2 3 4 5 Name $ Description 

Assembly and/or Component 

Attaching parts for Assembly and/or Component 

A 

Detail Part of Assembly and/or Component 

Attaching parts for Detail Part 

* 

Parts of Detail Part 

Attaching parts for Parts Of Detail Part 



Change information, if any, is located at the rear of this 
manual. 

SPECIAL NOTES AND SYMBOLS 

X0OG Part first added at this serial number 

OOX Part removed after this serial number 



Attaching Parts always appear in the same indentation as 
the item it mounts, white the detail parts arc indented to the right, 
Indented items are part of, and included with, the next higher 
indentation. The separation symbol - - * indicates the end of 
attaching parts, 

Attaching parts must be purchased separately, unless otherwise 
specified. 



FIGURE AND INDEX NUMBERS 

Items in this section are referenced by figure and index 
numbers to the illustrations. 



ITEM NAME 

In the Parts List, an Item Marne is separated from the 
description by a colon (:}. Because of space limitations, an Hem 
Name may sometimes appear as incomplete. For further Item 
Name identification, the U.S. Federal Cataloging Handbook. H6-1 
can be utilized where possible. 



ABBREVIATIONS 



■ ri 


INCH 


ELCTRN 


ELECTRON 


SN 


INCH 


SE 


SINGLE END 


# 


NUMBER SIZE 


ELEC 


ELECTRICAL 


! NO AND 


INCANDESCENT 


SECT 


SECTION 


ACTS 


ACTUATOR 


ELCTLT 


ELECTROLYTIC 


1NSUL 


INSULATOR 


SEMICONO SEMICONDUCTOR 


ADPTR 


ADAPTER 


ELEM 


ELEMENT 


INTL 


internal 


SHLD 


SHIELD 


ALIGN 


ALIGNMENT 


£PL 


electrical PARTS LIST 


lPHLOR 


LAMPHOLDER 


SHLDR 


SHOULDERED 


AL 


ALUMINUM 


EQPT 


EQUIPMENT 


MACH 


MACHINE 


SKI 


SOCKET 


ASS EM 


ASSEMBLED 


EXT 


external 


MECH 


MECHANICAL 


SL 


SLIDE 


ASSY 


ASSEMBLY 


FfL 


FILLISTER HEAD 


MTG 


MOUNTING 


SLFLKG 


SELF-LOCKING 


AT TEN 


ATTENUATOR 


flex 


FLEXIBLE 


NIP 


NIPPLE 


SLVG 


SLEEVING 


AWG 


AMERICAN WIRE GAGE 


FIH 


FLAT HEAD 


NON WfRE 


NOT WIRE WOUND 


SPR 


SPRING 


BQ 


BOARD 


FLTR 


FILTER 


OSD 


ORDER BY DESCRIPTION 


SQ 


SQUARE 


SRKT 


BRACKET 


PR 


FRAME Or FRONT 


OD 


OUTSIDE DIAMETER 


SST 


STAINLESS steel 


BRS 


BRASS 


FSTNR 


FASTENER 


OVH 


OVAL HEAD 


STL 


STEEL 


BRZ 


BRONZE 


FT 


FOOT 


PH BRZ 


PHOSPHOR BRONZE 


sw 


SWITCH 


SSHG 


BUSHING 


FXD 


FIXED 


PL 


PLAIN Of PLATE 
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TUBE 


CAS 


CABINET 


GSKT 


GASKET 


PLSTC 


PLASTIC 


TERM 


TERMINAL 


CAP 


capacitor 


HDL 


HANDLE 


PN 


PART NUMBER 


THD 


THREAD 


CER 


CERAMIC 


HEX 


HEXAGON 


FNH 


PAN HEAD 


THK 


THICK 


CHAS 


CHASSIS 


HEX HD 


HEXAGONAL HEAD 


PWR 


POWER 


TNSN 


tension 


CKT 


CIRCUIT - 


HEX SOC 


HEXAGONAL SOCKET 


RCPT 


RECEPTACLE 


TPG 


TAPPING 


COMP 


COMPOSITION 


HLCPS 


helical compression 


RES 


RESISTOR 


TRH 


TRUSS HFAD 


CONN 


CONNECTOR 


HLEXT 


HELICAL EXTENSION 


RGD 


RIGID 
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VOLTAGE 


cov 


COVER 


HV 


HIGH VOLTAGE 


RLE 


RELIEF 


VAR 


variable 


CPIG 


COUPLING 


1C 


integrated circuit 


RTNR 


RETAINER 


W/ 


WITH 


CRT 


CATHODE RAY TUBE 


ID 


INSIDE DIAMETER 


SCH 


SOCKET HEAD 


WSHR 


WASHER 


PEG 


DEGREE 


IDENT 


IDENTIFICATION 


SCOPE 


OSCILLOSCOPE 


XFMR 


TRANSFORMER 


DWR 


DRAWER 


JMPLR 


IMPELLER 


SCR 


SCREW 


XSTR 


transistor 
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Mechanical Parts List-— 465 Service (SN B250000-up) 



CROSS INDEX MFR. CODE NUMBER TO MANUFACTURER 



MFR.CODE MANUFACTURER 



ADDRESS 



CITY, STATE, ZIP 



OOGQC 

00779 

01295 

01963 

04941 

05006 

05129 

05620 

06982 

08261 

08530 

09353 

12327 

12360 

14438 

16428 

22526 

23050 

23499 

24931 

28817 

42838 

51316 

70276 

70278 

70435 

71279 

71400 

71S90 

7178S 

73743 

74445 

74921 

75497 

75915 

77250 

78183 

79136 

79807 

30009 

S0033 

82647 

83385 

88245 

93410 

37464 

98278 



Get tig Engineering and Manufacturing 
AMP , Inc - 

Texas Instruments, Inc*, Components 
Group 

Cherry Electrical Products Corp* 
Walsco Electronics Corp* 

Twentieth Century Plastics Inc, 

Kilo Engineering Co* 

Wakefield Engineering, Inc* 

Moore, Howard J. , Co. 

Spectra-Strip Corp. 

Reliance Mica Corp. 

C and st Components, Inc, 

Freeway Corp* 

Albany Products Co * , Div* of Pneumo 
Dynamics Corp* 

US M Corp if Nylok Fasterner Div* 
Belden Corp* 

Berg Electronics, Inc. 

Product Components Corp 

Gavitt Wire and Cable, Division of 

Ameraca Corp. 

Specialty Connector Co., Inc. 
Cal-Metex Corp,, Subsidiary of Metex 
Corp , 

National Rivet and Mfg, Co, 

Angelus Washer and Stamping Co, 

Allen Mfg. Co. 

Allied Steel and Conveyors, Div, of 
Sparton Corp. 

Atlantic India Rubber Works, Inc* 
Cambridge Thermionic Corp* 

Bussman Mfg*, Division of McGraw 
Edison Co, 

Centra lab Electronics, Div* of 
Globe-Union, Inc* 

TRW Electronic Components, Cinch 
Connector Operations 
Fischer Special Mfg* Co, 

Holo^Krome Co. 

I ten Fibre Co*, The 
Lamson and Sessions Co*, The 
Littelfuse, Inc, 

Fhaoll Manufacturing Co*, Division 
of Allied Products Co-rp, 

Illinois Tool Works, Inc* 

Shakeproof Division 
Walde s , Kohi noo r , Inc. 

Wrought Washer Mfg, Co* 

Tektronix, Inc, 

Prestole Ever lock, Inc* 

Texas Instruments, Inc., 

Control Products Div, 

Central Screw Co* 

Litton Systems, Inc*, USECO Div* 
Essex International, Inc*, Controls : 
Mansfield Plant 
Industrial Retaining Ring Co. 

Mai co A Microdot Co., Inc*, 

Connector and Cable Division 



Co, 

0, Box 3608 

P* 0. Box 5012 
3600 Sunset Ave* 

4 South Wyman 

415 E* Washington Blvd , 

2015 D 

Audubon Road 
105 E* 16th St* 

7100 Lamp son Ave. 

342-39th St* 

103 Morse Street 
9301 Allen Dr. 

351 Connecticut Ave. 

3730 W* Morse 
P* 0* Box 341 
Youk Expressway 

30 Lorraine Ave. 

455 n* Quince St, 

3560 Madison Ave* 

509 H indry Ave . 

1-21 East Jefferson St. 

1411 Esperanza St* 

P* 0. Drawer 570 

17333 Healy 
571 W. Polk St. 

445 Concord Ave, 

2536 W. University St. 

5757 N, Green Bay Ave * 

1501 Morse Ave. 

446 Morgan St, 

31 Brook St* West 
4001 Benefit Ave* 

5000 Tied etnan Road 
800 E* Northwest Hwy 

5700 W* Roosevelt Rd* 

St* Charles Road 
47-16 Austel Place 
2100 S, 0 Bay St. 

P* O* BOX 500 

F. 0* Box 278-1345 Miami St, 

34 Forest St. 

2530 Crescent Dr, 

13536 Saticoy St* 

>iv. 

p. 0* Box 1007 
57 Cardie r St* 

220 Pasadena Ave* 



Springmiil , PA 16875 
Harrisburg, PA 17105 

Dallas * TX 75222 
Waukegan, IL 60085 
Rockford, IL 61101 
Los Angeles, CA 90015 
La Verne, CA 91750 
Wakefield, MA 01880 
New York, MY 10003 
Garden Grove, CA 92642 
Brooklyn, m 11232 
Watertown, MA 02172 
Cleveland, OB 44125 

South Norwalk, CT 06856 
Linco Inwood , IL 60645 
Richmond, IN 47374 
Hew Cumberland, PA 17070 
Mt Vernon, NY 10553 

Escondido, CA 92025 
Indianapolis, IN 46227 

Inglewood, CA 90301 
waupun, WI 53963 
Los Angeles, CA 90023 
Hartford, CT 06101 

Detroit, Mi 48212 
Chicago, IL 60607 
Cambridge, MA 02138 

St* Louis, MO 63107 

Milwaukee, wx 53201 

Elk Grove Village, IL 60007 
Cincinnati, OH 45206 
Hartford, CT 06110 
Ashtabula, OH 44004 
Cleveland, OH 44144 
Des Plaines, IL 60016 

Chicago, IL 60650 

Elgin , IL 60120 
Long Island City, NY 1.1101 
Milwaukee, WI 53207 
Beaverton, OR 97077 
Toledo, OH 43605 

Attleboro, MA 02703 
Broadview, IL 60153 
Van Nuys, CA 91409 

Mansfield, OH 44903 
Irvington, NJ 07111 

South Pasadena, CA 91030 
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Mechanical Paris List 



46S Service (St 



FIGURE 1 FRONT AND REAR 



Fig. & 
Index 
No, 


Tektronix Serral/Modef No. 
Port No. Eff Dscont 


Qfy 


* 2 3 4 5 Nome & Description 


Mfr 

Code 


1-1 


200-1411-00 




I 


BEZEL, CRT i 


80009 


- 2 


213-0313-00 




4 


. THUMBSC HE W : 4- 4 0 X 0.45 INCH, KNURLED 


80009 


-3 


337-1674-00 




1 


SHLD,ELCTRN TUB :CRT 


80009 


-4 


366-0494-00 




2 


KNOB: GRAY 


80009 




213-0153-00 




1 


, SETSCREW :5~40 X 0.125 INCH, HEX SOC STL 


74445 


-5 


366-1031-02 




2 


KNOB : BED- VAR 


80009 




213-0153-00 




1 


. SETSCREW: 5-40 X 0.125 INCH, HEX SOC STL 


74445 


-6 


366-1426-00 




2 


KNOB: GRAY 


80009 




213-0153-00 




1 


. SETSCREW: 5-40 X 0.125 INCH, HEX SOC STL 


74445 


-7 


366-0215-02 




2 


KNOB: LEVER SWITCH 


80009 


-B 


366-1402 -31 




1 


PUSH BUTTON; GRAY— INVERT 


80009 


-9 


366-1402-42 




1 


PUSH BUTTON: GRAY — BEAM FINDER 


80009 


-10 


366-1257-20 




1 


PUSH BUTTON: GRAY — CH2 


80009 


-11 


366-1402-37 




1 


PUSH BUTTON: GRAY — CHOP 


80009 


-12 


366-1257-16 




1 


PUSH BUTTON: GRAY — ADD 


80009 


-13 


366-1402-36 




1 


PUSH BUTTON : GRAY — ALT 


80009 


-14 


368-1257*19 




1 


PUSH BUTTON: GRAY — CHI 


80 009 


-15 


366-1023-01 




3 


KNOB: GRAY 


80009 




213-0153-00 




1 


. SETSCREW : 5-40 X 0.125 INCH, HEX SOC STL 


74445 


-16 


366-1402-33 




1 


PUSH BUTTON: GRAY — XLO 


80009 


-17 


366-1327-00 




1 


KNOB: GRAY 


80009 




213-0153-00 




1 


. SETSCREW : 5-40 X 0.125 INCH, HEX SOC STL 


74445 


-IS 


366-1280-00 




1 


KNOB :GRAY 


80009 




213-0153-00 




1 


. SETSCREW : 5-40 X 0.125 INCH, HEX SOC STL 


74445 


-19 


366*1402-35 




1 


PUSH BUTTON: GRAY — B DLY'D 


80009 


-20 


366-1402-44 


. 


1 


PUSH BUTTON : GRAY — A INTEN 


80009 


-21 


366-1402-29 




1 


PUSH BUTTON: GRAY— MIX 


00009 


-22 


366-1489-36 




X 


PUSH BUTTON: GRAY — A LOCK KNOBS 


80009 


•23 


366-1257-29 




1 


PUSH BUTTON : GRAY — SNGL SWP 


80009 


-24 


366-1402-39 




l 


PUSH BUTTON: GRAY — NORM 


80009 


-25 


366-1402-38 




1 


POSH BUTTON: GRAY — AUTO 


80009 


-26 


331-0328-00 




1 


DIAL, CONTROL: 10 TURN FOR 0.25 DIA SHAFT 


05129 




213-0046-00 




1 


. SETSCREW: 4- 40 X 0.125 INCH, HEX SOC STL 


74445 


-27 


366-1346-02 




1 


KNOB: RED 


80009 




213-0153-00 




1 


. SETSCREW: 5 -4C X 0.125 INCH, HEX SOC STL 


74445 


-28 


366-1219-01 




1 


KNOB: GRAY — DLYD SWP 


30009 




213-01 5 3 “00 




2 


. SETSCREW : 5-40 X 0.125 INCH, HEX SOC STL 


74445 


-29 


354*0442-01 




1 


RING, KNOB SKIRT : PLASTIC ,1.45 INCH DIA 


80009 




213-0005-00 




1 


. SETSCREW: 8- 32 X 1.25 INCH, HEX SOC STL 


74445 


-30 


401-0080-00 




1 


BRG.KNOB SKIRT :0. 789 ID X 0.866"OD PLASTIC 


80009 


-31 


366-0494-00 




1 


KNOB: GRAY 


80009 




213-0153-00 




1 


, SETSCREW : 5-40 X 0.125 INCH, HEX SOC STL 


74445 


-32 


366-1278-00 




2 


KNOB :GRAY 


80009 




213-0153-00 




1 


. SETSCREW; 5-40 X 0-125 INCH, HEX SOC STL 


74445 


-33 


366-1280-00 




2 


KNOB: GRAY 


80009 




213-0153-00 




l 


. SETSCREW:5-40 X 0.125 INCH, HEX SOC STL 


74445 


-34 


358-0378-01 


B2500CO 8252904 


14 


BUSHING,SLEEVE:0. 25-32 X 0.535 INCH LONG 


80009 




358-0378-01 


8252905 


12 


BUSHING, SLEEVE :0. 25-32 X 0.535 INCH LONG 


80009 




356*0540-00 


B252905 


2 


BSHG.MACH TED :0. 25-32 X 0.128 ID X 0.25 LONG 


80009 










{ATTACHING PARTS FOR EACH) 






210“ 05 83- 00 


B252905 


1 


NUT, PLAIN, HEX :Q. 25-32 X 0.312 INCH.BRS 


73743 




210*0940* 00 


B252905 


1 


WASHER , FLAT : 0 . 25 ID X 0. 375 INCH QD, STL 


798C7 


-35 


358-0216- 00 




2 


BUSHING, PLASTIC ;Q. 257 ID X 0.412 INCH OD 


80009 


*36 


426-0681-00 




16 


FR,PUSH BUTTON (GRAY PLASTIC 


80009 


-37 


378*080 3- 01 




2 


LENS , LIGHT ; CLEAR, ATTENUATOR 


80009 


- 33 


378-0803-00 




5 


LENS r LXGHT:CLEAR 


80009 


-39 


358-0216-00 




1 


BUSHING .PLASTIC; 0.257 ID X 0.412 INCH OD 


80009 


-40 






4 


RES. ,VAR,NONWIR: (SEE K530, 630,1155, 1205 EPL) 












{ATTACHING PARTS FOR EACH) 




-41 


210-0583-00 




1 


NUT, PLAIN, HEX. :0. 25-32 X 0.312 INCH,BRS 


73743 


-42 


210-0940-00 




1 


WASHER, FLAT :0. 25 ID X 0.375 INCH OD , STL 


79807 


-43 






1 


RES, ,VAR,WW: (SEE R1110 EPL) 




-44 


■* 




2 


CONN , RCPT , ELEC : W/HDWR ( SEE J500,600 EPL) 




-45 


119-0373-00 




1 


COIL, CAL IBRATIO: 


80009 










(ATTACHING PARTS) 




-46 


210-0586-00 




2 


NUT, PLAIN, EXT W:4-40 X 0.25 INCH, STL 


78109 


-47 


210-0651-00 




2 


WASHER, FLAT: 0.119 ID X 0.375 INCH OP, STL 


12327 


*48 


210-0811-00 




2 


WASH. .SHOULDERS :0. 125 ID X 0.50 INCH OD 


74921 



B25QOOO-UP) 



Mfr Port Number 

200-1411-00 

213-0183-00 

337-1674-00 

366-0494-00 

OBD 

366-1031- 02 
OBD 

366-1426-00 

OBD* 

366-0215-02 
366-1402-31 
366-1402-42 
366-1257-20 
366-1402-37 
366-1257-16 
366-1402-36 
366-1257-19 
36 6-1023-01 
OBD 

366-1402-33 

366-1327-00 

OBD 

366-1278-00 

OBD 

366-1402-35 

366-1402-44 

366-1402-29 

366-1489-36 

366-1257-29 

366-1402-39 

366-1402-38 

46 1*S— 70 

CBO 

366-1346-00 

OBD 

366-1219-01 

OBD 

354-0442-01 

OBD 

401-0080-00 

366-0494-00 

OBD 

366-1278-00 

OBD 

366-1278-00 

OBD 

358-0378-01 

358-0378-01 

358-0540-00 

2X20319-402 

080 

358-0216-00 

426-0681*00 

378-0803-01 

378-0803-00 

358-0216-00 



2X20319-402 

OBD 



119-0373-00 

OBD 

OBD 

6525 
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Mechanical Parts List —465 Service {SN B25000G~up) 1 



FIGURE 1 FRONT AND REAR (cont) 



Fig- & 
Index 
No, 


Tektronix Serial/Modei No. 
Port No. Eff Dscont 


Qty 


! 2 3 4 s Name & Description 


Mfr 

Code 


Mfr Part Number 


1-49 


361-0059-01 




1 


SPACER, CUR LOOP: 1.094 X 0.344 X 0.125 INCH 


80009 


361-0059-01 


-so 


210-0593-00 




2 


NUT (FINISHING: 0.25 HEX X 0.312" L0NG,BRS 


80009 


210-0593-00 


-51 


378-0635-00 




4 


LENS, LIGHT: WHITE 


80009 


378-0635-00 


-52 


333-1635-00 




1 


PANEL, FRONT: 


80009 


333-1635-00 


-53 


352-0340-00 




2 


LAMPHOLDER: SCALE FACTOR 


80009 


352-0340-00 










(ATTACHING PARTS) 






-54 


211-0001-00 




1 


SCREW, MACHINE: 2 -56 X 0.25 IMCK,PNH STL 


83385 


OBD 


-55 






1 


CKT BOARD ASST : GRATICULE ILLUMtSEE A10 EPL) 






-56 


378-0728-00 




1 


. REFLECTOR, LIGHT: SCALE ILLUMINATION 


30009 


378-0728-00 




352-0329-00 




1 


* LAMPHOLDER: SCALE ILLUMINATION 


80009 


352-0329-00 


-58 


175*0823*00 




FT 


, WIRE , ELECTRICAL : 2 WIRE RIBBON 


23499 


TEK-175-0825-00 


-59 


131*0707-00 




2 


. CONTACT, ELEC : 0 . 48"L ,22-26 AWG WIRE 


22526 


47439 


-60 


352-0169-02 




i 


. CONN BODY, PL, EL; 2 WIRE RED 


80009 


352-0169-00 


-61 


386-2340-00 




4 


SUPPO RT , C RT : FRONT 


30009 


386-2340-00 


-62 


348-0276*00 




FT 


SELL GSKT,ELEC :CL 026 OD NPKNW/WIKE NET CO 


28817 


01-0404-3719 


-63 


426-1108-01 




1 


FRAME , CABINET : FRONT 


80009 


426-1108-01 










(ATTACHING PARTS) 






-64 


213-0133-00 




4 


SCR,TPG,THD FOR:6-32 X 0.25 INCH,PNH STL 

_ — — sfc 


83385 


ODD 


-65 


129-0388-00 




2 


POST, ELEC- MECH) 1.673 INCH LONG 


80009 


129-0386-00 


-66 


348-0115-00 




1 


GROMMET, PLASTIC :U- SHF ,0.548 X0.462 INCH 


80009 


348-0115-00 


-67 


337-1688-00 




1 


SHLD , ELECTRICAL iHIGH VOLTAGE 


80009 


337-1688-00 










(ATTACHING PARTS) 








211-0065-00 




3 


SCREW, MACHINE: 4-40 X 0.188 INCH,PNH STL 


77250 


OBD 


-69 


tr- r- m tt _u i 




1 


W ^ ■ 

CKT BOARD ASSY: FAN MOTOR {SEE A6 EPL) 














(ATTACHING parts) 






-70 


213-0088-00 




2 


SCR,TPG,THD CTG:4-24 X 0.25 INCH ,FNK STL 


83385 


OBD 




■ — - ■£< dCP 'P* 






. CKT BOARD ASSY INCLUDES: 






-71 


136-0269-02 




1 


* SOCKET, PLUG-IN: 14 CONTACT, LOW CLEARANCE 


01295 


C931402 


-72 


131-0608-00 




2 


. CONTACT, ELEC; 0.365 INCH LONG 


22526 


47357 


-73 


136-0220-00 




1 


. SOCKET, PLUG-IN: 3 PIN 


71765 


133-23-11-034 


-74 


— — ^ 




1 


. MOTOR,DC: (SEE B1690 EPL) 






-75 


426-0781-00 




1 


. MOUNT, MOTOR: 


80009 


426-0781-00 


-76 


337-1762*00 




1 


SHLD, ELECTRICAL: FAN MOTOR 


80009 


337-1762-00 


-77 


426-0781-00 




1 


MOUNT ,MOTOR: 


80009 


426-0781-00 










(ATTACHING PARTS) 






-78 


213-0088-00 




2 


SCR,T?G,THD CTG:4-24 X 0.25 INCH ,PNH STL 

* _ _ 


83385 


OED 


-79 


_ rmm m n~ M mm __ 




1 


TRANSISTOR :CH AS MTG (SEE Q1418 EPL) 














(ATTACHING PARTS) 






-80 


211-0012-00 




2 


SCREW, MACHINE: 4- 40 X 0.375 INCH , PMH STL 


83385 


OBD 


-81 


358-0214-00 




2 


INSULATOR, BSHG:0. 25 DIA X 0.188 INCH L 


800 09 


350*02X4*00 


-82 


210*0205*00 




1 


TERMINAL, LUG :SE #8 


78189 


2 104-08-00-2520N 


-S3 


214-1610-00 




1 


M _ p. » 

HEAT SINK, ELEC : TRANSISTOR 


80009 


214-1610-00 


-84 


4G7-1153-00 




X 


BRXT,XSTR MTG: 


80009 


407-1133-00 










(ATTACHING PARTS) 






-85 


210-0586-00 




2 


NUT, PLAIN, EXT W;4-40 X 0.25 INCH, STL 


78189 


OBD 


-66 


348-0253*00 




1 


GROMMET, PLASTIC :1. 24 X 0.739 X 0-108“ OA 


80009 


348-0253-00 


-87 


348-006 4- 00 




2 


GROMMET, PLASTIC: 0.625 INCH DIA 


80009 


348-0064-00 




348-0063-00 




1 


GROMMET, PLASTIC: 0.50 INCH DIA 


60009 


348-0063-00 


-88 


348-0056-00 




4 


GROMMET, PLASTIC :0. 375 INCH DIA 


80009 


348-0056-00 


-89 






1 


DELAY LINE (ELEC ; (SEE DL339 EPL) 














(ATTACHING PARTS) 






-90 


407-1137-00 




1 


BRKT, DELAY LINE i 


80009 


407-1137-00 


“91 


210-0457-00 




1 


NUT, PLAIN, EXT W:6-32 X 0.312 INCH, STL 


83385 


OBD 




^ ^ r . 






. DELAY LINE INCLUDES; 








131-1002-02 




1 


. RETAINER, WIRE, Ei 


80009 


131*1002-02 


-92 


348-0276-00 




FT 


SHLD GSKT, ELEC ;0. 026 OD NPENW/WIEE NET CO 


28817 


01-0404-3719 
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REV. B JAN. 1975 



Mechanical Parts List— 465 Service (SN B25O00Q-up) 



FIGURE I TROUT $ REAR (COMT) 



Fig, & 
Index 


Tektronix Serial/Model No. 


Oty 




Mfr 




No, 


Part No. Eff Dscont 


12345 Nome & Description 


Code 


Mfr Part Number 


1-93 


343-0339-00 


4 


FOOT i CAB THET;W /CORD WRAP 


80009 


348-0339-00 








(ATTACHING PARTS FOR EACH) 






-94 


212 - 0020-00 


1 


SCREW, MACHINE: 8-32 X 1.0 INCH , PNH STL 

_ * _ 


83385 


OBD 


-95 


426-0970-00 


1 


FRAME SECT , CAB : RE AR 


80009 


426-0970-00 








(ATTACHING PARTS) 






-96 


211-0516-00 


2 


SCREW,MACHINE:6-32 X 0.875 INCH, PNH STL 

_ — h A ^ mmi -mm. 


83385 


OBD 


-97 


378-0044-01 


1 


FIL ELEK , AIR CO:2.5 S Q X 0.25 INCH THK 


80009 


378-0044-01 






4 


CONN, RCPT, ELEC: (SEE 3165,1318,1338,1450 EPL) 

(ATTACHING PARTS FOR EACH) 






— y □ 




■t 






-99 


210-0255-00 


1 


TERMINAL, LUG :0. 391' " ID IHT TOOTH 

mm mm *- A w rm — 


80009 


210-0255-00 


-100 


386-2408-00 


1 


PLATE, CONN MTG;BNC CONNECTORS 


80009 


386-2408-00 




200-1414-01 


1 


COVER , 0SCP , REAR 5 ASSEMBLY 












(ATTACHING PARTS)' 






-101 


211 - 0101-00 


2 


SCREW, MACHINE: 4-40 X 0*25 ,f 100 DEG, FLU STL 


833S5 


OBD 








. COVER INCLOSES: 

. COVER, SCOPE: REAR 






-102 


200-1414-00 


1 


80009 


200-1414-01 


-103 


378-0807-01/ 


1 


. SCREEN, FAN: 


80009 


378-0807-01 


-104 


200-1399-01 


1 


. COVER, FAN IMFLR: 


80009 


200-1399-01 


-105 


369-0031-01 


1 


IMPLR , FAN , AXIAL : 


80009 


369-0031-01 


-106 


105-0507-00 


1 


, STOP , SFT f END PL: 


80009 


105-0507-00 




213-0022-00 


1 


# SETSCREW: 4-40 X 0*188 INCH, HEX SOC STL 


74445 


OBD 


-107 


200-1445-01 


1 


COV ASST, LINE V: 


80009 


200-1445-01 


-103 


352-0102-00 


1 


. FUSEHOLDER: 0.262" ID TUBE FOR CRTG FUSE 


80009 


352-0102-00 








(ATTACHING PARTS) 






-109 


213-0034-00 


2 


* SCR,TPG,THD CTG:4-40 X 0.188 INCH , PNH STL 


83385 


OBD 


-110 


204-0549-0! 


l 


BODY ASSY, LINE; 


80009 


2G4-0549-Q1 








(ATTACHING PARTS) 






-iu 


210-0407-00 


2 


NOT, PLAIN, HEX. : 6-32 X 0.25 INCH,BRS 


73743 


3038-0228-402 


-112 


210-0006*00 


2 


WASHER, LOCK tINTL, 0.146 ID X 0.263”OD,STL 

_ m m it — . — - 


78189 


1206-00-00 -0541C 








. BODE ASSY INCLUDES: 

. CONTACT ASSY :SELECTOR BLOCK 








214-0778-00 


1 


80009 


214-Q77B-Q0 




131-1318-01 


1 


, CONTACT, ELEC: SHORTING BAH 


80009 


131-1318-01 


-113 


161-0033-07 


1 


CABLE ASSY , FWR, : 3 WIRE f 92 INCH LONG 


16428 


KH 0002 








(ATTACHING PARTS) 






-114 


358-0371-00 


1 


BSHG, STRAIN RLF:90 DEG, 0.25“ DIA HOLD 


80009 


358-0371-00 


-115 


200-1004-00 


1 


CABLE , NIP. , ELEC: 0.265 ID X 0.38"GD W/FLG 


BO 009 


200-1004-00 


-116 


358-0372-00 


1 


BSHG, STRAIN RLF:18C DEG, 0.156 INCH DIA HOLE 


80009 


358-0372-00 


-117 


386-2332-00 


1 


PANEL, REAR: 


BO 00 9 


386-2332-00 








(ATTACHING PARTS) 






-118 


211-0105-00 


1 


SCREW, MACHINE: 4-40 X 0.188 ’■ 100 DEG ,FLH STL 


83385 


OBD 


-119 


211-0138-00 


1 


SCREW, MACHINE:5-40 X 2.S62 INCH, PNH STL 


83385 


OBD 


-120 


210 - 0201-00 


1 


TERMINAL, LUG :SE #4 


70189 


2 104-04-00 -2 5 20N 


-121 


210-0586-00 


1 


RUT, PLAIN, EXT W:4-40 X 0,25 INCH, STL 


78189 


OBD 


-122 


260 - 0638-00 


1 


SW , THERMOS TATI C : 1 0A , 2 4 0V , OPEN 75 DEG C 


93410 


S353Q 








(ATTACHING PARTS) 






-123 


213-0044-00 


2 


SCR,TPG,THD FOR: 5-32 X 0.188 INCH , PNH STL 


83385 


CBD 


-124 


■i ■“ i" Hi hi 


1 


XFMR,PWR,STPDN; (SEE T1501 EPL) 












(ATTACHING PARTS) 






-125 


211-0538-00 


2 


SCREW, MACHINE : 6-32 X 0.312 ”100 DEG ,FLH STL 


83385 


OBD 


-126 


210-0457-00 


4 


NUT, PLAIN, EXT W:6~32 X 0.312 INCH, STL 


83385 


OBD 
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Mechanical Parts List — 465 Service (SN B250000-up) 



Fig. & 
Index 
No. 



FIGURE 1 FRONT & REAR (CONT) 



Tektronix Serial/Mode! No. 
Part No. Eff Dscont 




2 3 4 3 



Name & Description 



Mfr 

Code Mfr Part Number 



-127 407-1066-00 

-129 212-0522-00 

-1.29 210-0812-00 

-130 166-0457-00 

-131 200-1544-01 

-132 210-0056-00 

-133 220-0561-00 

-134 337-1763-01 

-135 210-0201-00 

-136 210-0586-00 

-137 

-138 211-0012-00 

-139 210-0071-00 

-140 342-0163-00 

-141 348-0064-00 

-142 344-0250-00 

-143 211-0008-00 

-144 210-0566-00 

-145 

-146 441-1084-03 

214-0291-00 

210-0633-01 

136-0515-01 
-147 136-0202-01 

-143 131-0707-00 

-149 352-0162-00 

-150 179-1873-00 

-151 210-0774-00 

-152 210-0775-00 

-153 352-0169-00 

131-0707-00 



- . TRANSFORMER INCLUDES : 

1 , BRKT,XFMR MTG: 

4 . SCREW, MACHINE : 10-3 2 X 2, 50", HEX HQ STL 

4 . WASHER , NONMETAL : # 10 .FIBER 

4 . INSUL SLVG , SLEC -.0.19 ID X l.S75"LONG MYLAR 

1 , COVER, XFMR:3 LX 2.5 W X 0.65 INCH H 

4 . WASHER, L0CK:SPLIT, 0.047 ID X 0.32" OD,P BRZ 

4 . NUT , PLAIN, HEX. s 10-32 X 0.25 INCK,BRS 

1 SHIELD, ELEC i TRANSFORMER 
1 TE RMINAL , LUG : SE # 4 

(ATTACHING PARTS! 

1 NOT , PLAIN , EXT W:4-4Q X 0.2S INCH, STL 

3 TRANSISTOR: (SEE Q1566 ,Q1534 ,Q1546 EPL) 

(ATTACHING PARTS FOR EACH) 
1 SCREW, MACHINE s 4-40 X 0.375 INCH,PNH STL 

1 WASHER, SPR TKSNs 0.146 ID X 0.323 INCH OD,STL 

3 INSULATOR, PLATE ;X8TR, 0.675 X 0.625 X 0.001" 

2 GROMMET, PLASTIC: 0.62 5 INCH DIA 

1 CLIP .ELECTRICAL COMPONENT MOUNTING 

(ATTACHING PARTS} 

1 SCREW .MACHINE : 4-40 X 0.25 ISCH.PNH STL 
1 NOT/PLAIN, EXT W:4-40 X 0.25 INCH, STL 

1 COIL, TUBE DFFLE : (SEE L1440 EPL) 

1 CHAS , ELEC EQPTsMAIN 

1 . CONTACT, SPRING: 1.18 8 X 0.375 X 0.25 INCH 

(ATTACHING PARTS) 

1 . EYELET, METALLIC: 

1 SKT,ELCTRN TUBE -CRT 
1 . SOCKET, PLUG-IN: 14 PIN 

4 , CONTACT, ELEC :0.48”L, 22-26 AWG WIRE 

1 . HOLDER, TERM. CON: 4 WIRE BLACK 

1 WIRING HARNESS: TRIGGER 

3 . EYELET, METALLIC : 0. 152 OD X 0.245 INCH L,BRS 

6 . EYELET, METALLIC: 0.126 OD X 0.23 INCH L,BRS 

2 . HOLDER, TERM. CON: 2 WIRE BLACK 

4 . CONTACT, ELEC ;0.43"t, 22-26 AWG WIRE 



80009 


407*- 1066-00 


83385 


QBD 


06982 


OBJD 


80009 


166-0457-00 


80009 


200-1544-01 


833SS 


OBD 


80009 


220-0561-00 


80009 


337-1763-01 


78189 


2 104-04-00-2 5 20H 


78189 


OBD 



83385 


OBD 


78189 


4706 -05 -01-0531 


80009 


342-0163-00 


80009 


348-0064-00 


80033 


E5001-04I 


83385 


OBD 


78189 


OBD 



80009 


441-1084-03 


80009 


214-0291-00 


80009 


210-0633-01 


80009 


136-0515-01 


80009 


136-0202-01 


22526 


47439 


80009 


352*0162-00 


80009 


179-1873-00 


80009 


210-0774-00 


80009 


210-0775-00 


80009 


352-O169-O0 


22526 


47439 
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Mechanical Farts List— 465 Service (SN B25000Q-up) 



FIGURE 2 CIRCUIT BOARDS 



Fig, & 

index 

No, 


Tektronix Serial/' Model No, 
Part No. Eff Dscont 


Qty 


1 2345 Name & Description 


Mfr 

Code 


Mfr Part Number 


2*1 


337-1711-01 




1 


SHLD, ELECTRICAL :HIGH VOLTAGE 


80009 


337-1711-01 










(ATTACHING PARTS} 






-2 


211-0008-00 




4 


SCREW, MACHINE :4-40 X 0.25 INCH.PNH STL 


83305 


OBD 




131-1428-00 




X 


CONTACT , ELEC = GROUND 1 NG CLIP 


80009 


131-1428-00 


-3 


342-0175-00 




1 


INSULATOR, FILM 5 3. 6 5 X 4.70 INCH 


80009 


342-0175-00 


-4 


342-0159-00 




1 


JKSUIATOR, FILM: 5.10 X 12.4 INCHES 


SO0O9 


342-0159-00 


*5 


129-0413-00 




4 


POST, ELEC-MECH:0. 538 INCH t 


80009 


129-0413-00 


*6 


210-0994-00 




4 


WASHER, FLAT: 0.125 ID X 0.25‘* 0D,STL 


83385 


OBD 


*7 






2 


TRANSISTOR! (SEE £1556,1570 EPL) 














(ATTACHING PARTS FOR EACH) 






-a 


211-0182*00 




1 


SCR, ASSEM,WSHR: 2-56 X 0.312 XNCB,PNH STL 


12360 


OBD 


*9 


210-1156-00 




1 


WASHER , NONMETAL ! 0 . 09 ID X 0.121” OD, NYLON 


80009 


210-1156-00 


"10 


342-0166-00 




1 


INSULATOR, PLATE t TRANSISTOR 


80009 


342-0166-00 


*11 


384-1101-00 




2 


EXTENSION SHAFT i 4. 14 INCH LONG 


80009 


384-1101-00 


-12 


384-0457*00 




1 


EXTENSION SHAFT :6. 7 INCH LONG 


80009 


384-0457-00 


-13 


384-1179-00 




1 


EXTENSION SHAFT! 9. 312 INCH LONG 


80009 


384-1179-00 


-14 


376-0029-00 




2 


CPLG, SHAFT, RGD;0. 128 ID X 0.312 CD X 0.5”L 


80009 


376-0029-00 




213-0075-00 




2 


. SET£CR£Wi4-4G X 0.094 INCH, HEX SCC STL 


70276 


OBD 


-15 


384-1174-00 




1 


EXTENSION SHAFT tl. 80 INCH LONG 


80009 


384-1174-00 


-16 


384-1187-00 




1 


EXTENSION SHAFTs 3. 40 X^CH LONG 


80009 


384-1187*00 


-17 


384-1173-00 




1 


EXTENSION SHAFT cl. 90 INCH LONG 


80009 


384-1173-00 


-18 


376-0051-00 




3 


CPLG, SHAFT, FLEX :F0R 0.125 INCH DIA SHAFTS 


80009 


376*0051*00 




213-0022-00 




4 


. SETSCREW ;4-40 X 0.188 INCH, HEX SOC STL 


74445 


OBD 


-19 






1 


CRT BOARD ASSY s INTERFACE ( SEE A9 EPL) 














(ATTACHING PARTS) 






“20 


211-0207-00 




8 


SCR, ASS EM WSHR:4-40 X 0.312 INCH,PNH STL 


83385 


OBD 




_____ 




M 


. OCT BOARD ASSY INCLUDES: 






*21 


136*0499*04 




1 


. CONNECTOR , R.CPT , : 4 CONTACT 


00779 


3-380949-4 


-22 


136-0499-10 




JL 


. CONNECTOR, RCPT, : 10 CONTACT 


00779 


4-380949-0 


-23 


136-0499-14 




i 


* CONNECTOR t RCPT , : 14 CONTACT 


00779 


4-380949-4 


-24 


214-0579-00 




s 


. TERM., TEST PT:0.40 INCH LONG 


80009 


214-0579-00 


-25 


136-0252-04 




51 


. CONTACT, ELEC: 0,188 INCH LONG 


22526 


75060 


-26 


136-0219-00 




2 


. SOCKET, PLUG-IN: 4 PIN 


80009 


136-0219-00 


-27 


136-0220-00 




29 


. SOCKET, PLUG-IN; 3 PIN 


71785 


133-23-11*034 


-28 


136-0514*00 




2 


. SOCKET, PLUG-IN iMICSOCIRCUIT, 8 CONTACT 


82647 


C93Q8Q2 


-29 


131-1261-00 




24 


. CONTACT, ELEC ;F -SHAPED 


00779 


1-380953-0 


-30 


13 1-0 566-00 




8 


. LINK f TERM * CONNE ;0 * 086 DIA X 2,375 INCH L 


ooooc 


L-2007-1 


-31 


344-0154*00 




2 


. CLIP, ELECT'RICAL: FOR 0.25 INCH DIA FUSE 


80009 


344-0154-00 


-32 


131-0608-00 




33 


, CONTACT, ELEC: 0,36 5 INCH LONG 


22526 


47357 


-33 


124-0118-00 




1 


. TERMINAL BOARD : 1 NOTCH 


80009 


124-0118-00 


-34 


124-0092-00 




2 


* TERMINAL BOARD: 3 NOTCH 


80009 


124-0092-00 


-35 


358-0214-00 




10 


. INSULATOR, BSHG : 0 . 25 DIA X C.188 INCH L 


80009 


358*0214*00 


-36 


131-0382-00 




1 


, TERMINAL STUD \ INSULATED 


71279 


4822-1-0516 










(ATTACHING PARTS) 


. 




-37 


210-0586-00 




1 


. NUT, PLAIN, EXT W:4-40 X 0.25 INCH, STL 

_ 


73189 


OBD 


-38 


210-0966-00 




1 


. KASHER,NONKETAL:0.312 ID X 0.875*' OD.RBR 


80009 


210-0966-00 


*39 


214-0973-00 




1 


. HEAT SINK, ELEC :0. 28 X 0.18 OVAL X 0.187"H 


80009 


214-0973-00 


-40 






1 


, $W,PUSH BOTTOM sBEAMFINDER (SEE S400 EPL) 






-41 


361-0385*00 




2 


. SPACER, PB SW: 0.164 INCH LONG 


80009 


361-0385-00 


-42 






1 


. RES. , VAR, NONWIRj INTENSITY (SEE R1460 EPL} 






-43 


361-0607-00 




1 


. SPACER, SWITCH: PLASTIC 


80009 


361-0607-00 


-44 






1 


. RES. , VAR, NONWIRt FOCUS (SEE R1430 EPL) 














(ATTACHING PARTS} 






-45 


210-0583-00 




1 


. NUT, PLAIN, HEX. : 0.25-32 X 0.312 INCH, BBS 


73743 


2X20319-402 


-46 


210-0046-00 




1 


. WASHER, LOCK: INTL, 0.26 ID X 0.40 n OD,STL 


78189 


1214-05-00-05410 


-47 


210-0940-00 




1 


. WASHER, PLAT: 0.25 ID X 0.375 INCH OD,STL 


79807 


OBD 



_ „ _ * _ _ «, 
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Mechanical Paris List — 465 Service (SN B250000-up) 



Fig. & 
Index 
No, 


Tektronix Serial/Modd No, 
Part No. EFf Dstont 


Qty 


1 


2 3 4 s Name & Description 


Mfi* 

Code 


Mfr Part Number 


2-48 


386-2433-00 




1 


■ 


SUPPORT, VAR RES iCIRCUIT BOARD MOUNTING 


80009 


386-2433-00 


-49 


— . — - — 




3 


* 


RES. ,VAR,NOWWIR: (SEE R1440, 1445, 1570 EPL) 






-50 


361-0607-00 




3 


i 


SPACER, SWITCH iPLASTIC 


80009 


361*0607-00 


-51 






1 


* 


SW, PUSH BUTTON :X10 NAG (SEE S1239 EPL) 






-52 


361-0385-00 




2 


* 


SPACER, PB SW: 0.164 INCH LONG 


80009 


361-0385-00 




337-1755-00 




1 


# 


SHLD, ELECTRICAL :SWEEP 


80009 


337-1759-00 


-54 


■ 




1 


■P 


SEMICQND DEVICE : VOLT AGE MULTR(SEE U1432 EPL) 
















(ATTACHING PARTS) 






-55 


220-0661-00 


B250000 B252904 


2 


* 


NUT,SLFLKG,HEX:8-32 X 0.344 X 0.215“, NYLON 


23050 


OBD 




220-0736-00 


B252905 


2 


* 


NUT, PL, EXT WSHR;8-32 X 0.343 X 0.437",NYL 

* . 


23050 


GBD 


-56 


384-1180-00 




2 


EXTENSION SHAFT: 6. 40 INCH LONG 


80009 


384-1180-00 


-57 


376-0029-00 




2 


CPLG,SHAF’T,RGD{ 0.128 ID X 0.312 CD X O. 5"L 


80009 


376-0029-00 




213-0075-00 




2 


4 


SETSCREW :4 -40 X 0.094 INCH, HEX SOC STL 


70276 


OBD 


-58 


384-1149-00 




2 


EXTENSION SHAFT: 7.0 INCH LONG 


80009 


384-1149-00 


-59 


376-0051-00 




i"i 

2 


CPLG, SHAFT, FLEX* FOR 0.125 INCH DIA SHAFTS 


8O0Q9 


376-0051-00 




213-0022-00 




4 


* 


SETSCREW :4- 40 X 0.188 INCH, HEX SOC STL 


74445 


OBD 


-60 


384-1162-00 




1 


EXTENSION SHAFT : 11. 42 INCH LONG , W/KNOB 


00009 


384*1162*00 


-61 


384-1129-00 




1 


EXTENSION SHAFT: 5. 60 7 INCH LONG 


80009 


384-1129-00 


-62 






1 


CKT BOARD ASSY : VERTICAL PREAMP (SEE A3 EPL) 
















(ATTACHING PARTS) 






-63 


211-0207-00 




7 


£CR,ASSEM WSHR; 4-40 X 0-312 INCH,PNH STL 


83385 


NOTE 


-64 


210-0586-00 




5 


NUT, PLAIN, EXT K:4~40 X 0.25 INCH, STL 


78189 


OBD 


-65 


129-0413-00 




1 


POST ,ELEC-KECH:0. 538 INCH L 


S0009 


129-0413-00 


-66 


210-0994-00 




1 


WASHE R f FLAT : 0 * 12 5 ID X 0. 25' 1 GD,STL 


83385 


OBD 




131-1428-00 




1 


com ACT , ELEC s GROUNDING CLIP 


80009 


131-1428-00 




«. M H- 




H 


* 


CKT BOARD ASSY INCLUDES; 






-67 


131-0344-00 




2 


#> 


TERMINAL , STUD : BIFURCATED 


88245 


421837-9 












(ATTACHING PARTS FOR EACH) 






-68 


358-0176-00 




1 


m 


INSULATOR, BSHG: 


88245 


421472 


-69 


200-0945-00 




6 


m 


COVER, HALF XSTRsFGR DUAL- TO- 18 CASE 


80009 


200-0945-00 




200-0945-01 




6 


m 


COVER, HALF XSTRsFGR DUAL TO- 18 CS,2-S6 THD 


80009 


200-0945-01 












(ATTACHING PARTS FOR EACH) 






-70 


2 11-0062-00 




1 


m 


SCREW, MACHINE; 2-56 X 0*312 INCH , RDH STL 

« ^ ^ — »_ 


83385 


OBD 


-71 


214-0579-00 




12 


m 


TERM. ,TEST PT;0.40 INCH LONG 


80009 


214-0579-00 


-72 


131-1003-00 




9 


m 


CONNECTOR BODY,: CKT BD MT,3 PRONG 


80009 


131-1003-00 


-73 


352-0086-00 




1 


m 


HOLDER, TOROID : 


80009 


352-0086-00 


-74 


136-0252-01 




2 


■fl 


CONTACT , ELEC : 0 . 1 7 8 INCH LONG 


00779 


1-332095-2 




136*0252-04 




129 


# 


CONTACT, ELEC s 0.188 INCH LONG 


22526 


75060 


-75 


136-0220-00 




0 


* 


SOCKET, PLUG- IN; 3 PIN 


71785 


133-23-11-034 


-78 


'iHii 'M W !■■■ « 




2 


* 


RES. ,VAR,NONWIR: (SEE S3 11, 381 EPL) 






-77 


361-0607-00 




2 


* 


SPACER, SWITCH : PLASTIC 


80009 


361*0607*00 


-78 






2 


* 


RES. ,VAR,NONWIR: (SEE R212,212 EPL) 






-79 


361-0515-00 




2 


m 


SPACER, SWITCH :PLASTIC 


80009 


361-0515-00 


-SO 






1 


w 


SW,PUSH BUTTON: INVERT (SEE S225 EPL) 






-81 


361-0411-00 




2 


4 


SPACER, PUSH SWi0.13 W X 0.375 INCH L,PLSTC 


71590 


J64205-OO 




105-0421-00 




1 


* 


ACTUATOR, SWITCH : 


80009 


105-0421-00 


-82 


105*0420-00 




1 


* 


, ACTUATOR, SWITCH? 


80009 


105-0420-00 


-83 


214-1779- 00 




1 


<ff 


* SPRING, HLCPS; 0.156 QD X 0.844 INCH LONG 


80009 


214-1779-00 


-84 


351-0359-00 




1 


# 


, GUIDE, SW SLIDE: 


80009 


351-0359-00 




105-0423-00 




1 


* 


ACTUATOR, SWITCH : 


80009 


105-0423*00 


-85 


376-0146-00 




X 


•* 


. CPLG, SHAFT, RGDiFOR 0,125 INCH DIA SHAFT 


80009 


376-0146-00 


-86 


213-0048-00 




1 


m 


. SETSCREW : 4-40 X 0.125 INCH, HEX SOC STL 


74445 


OBD 


-87 


105-0422-00 




1 


* 


. ACTUATOR, SWITCH : 


80009 


105-0422-00 


-88 


214-1126-01 




2 


-> 


. SPRING, FLAT: GREEN COLORED 


80009 


214-1126-01 


- 89 


214-1127-00 




2 


* 


, ROLLER, DETENT : 0. 125 DIA X 0.125 INCH L 


80009 


214-1127-00 


-90 


351-0355-00 




1 


V 


* GUIDE, SW SLIDE: 


80009 


351-0355-00 


-91 


131-1030*00 




4 


m 


CONTACT ASSY, EL? CAM SWITCH, BOTTOM 


80009 


131-1030-00 




131-1031-00 




5 


P 


CONTACT ASSY, EL: CAM SWITCH, TOP 


80009 


131-1031-00 












(ATTACHING PARTS} 






-92 


210-0779-00 




6 


# 


RIVET, TUBULAR: 0.051 00 X 0.115 INCH LONG 


42838 


RA-29952715 
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Mechanical Parts List— 465 Service <SN B250000-up) 



FIGURE 2 CIRCUIT BOARDS (COKT) 



Fig. & 
Index 
No, 


Tektronix Serid/Model No* 
Part No* Eff Dscont 


Qiy 


1 


2 3 4 & Name & Description 


Mfr 

Code 


Mfr Port Number 


2 “93 


337-1804-00 




2 


SHLD | ELECTRICAL : ATTENUATOR 


80009 


337-1804-00 




672-0416-00 




2 


CKT BOARD ASSYtCHl £ CH2 ATTENUATORS 


SO 009 


672-0416-00 












(ATTACHING PARTS FOR EACH) 






-9-4 


2li“0207-GG 




6 


SCR.ASSEM WSHR:4~40 X 0.312 INCH,PNH STL 


S3 385 


QBD 


*95 


210-0586-00 




2 


NUT , PLAIN , EXT W:4-40 X 0,25 INCH, STL 


78189 


OBD 










m 


EACH ASSY INCLUDES : 








200-1439-00 




1 


* 


COVER, CHASSIS i ATTENUATOR 


SO 009 


200-1438-00 












(ATTACHING PARTS) 






-97 


213-0176-00 




3 


* 


SCft,TPG,THD FOR: 2-32 X 0,156 INCH,PNH STL 


S3385 


OBD 


-98 


210-0938-00 




3 


* 


WASHER, FLAT: 0.109 ID X 0.25 INCH CD, STL 


75497 


AN96G-3 


-99 


211-00 08-00 




4 


m 


SCREW, MACHINE: 4-40 X 0*25 INCK,PNH STL 


83385 


OBD 


-100 


210-0851-00 




4 


* 


WASHER, FIAT: 0.1 19 ID X 0.375 INCH OD,STL 


12327 


OBD 


-101 


131-0679-02 




1 


# 


CONNECTOR, RCPT, : 3 CONTACT BNC , W/HDWR 


24931 


28JR168-1 












(ATTACHING PARTS)' 






-102 


220-0695-00 




1 


* 


NUT , PLAIN , DODEC : 0 * 500-28 X 0.90 INCH , BRS 


73743 


OBD 


-103 


210-1039-00 




1 


* 


WASHER, LOCXiINT, 0.521 ID X 0.625 INCH OD 

v _ it — « 


24931 


OBD 


-104 


441-1095-00 




I 




CHAS , ELEC EQUIP : ATTENUATOR 


80009 


441-1095-00 












(ATTACHING PARTS) 






-105 


211-0001-00 




2 


* 


SCREW, MACHINE? 2-56 X 0,25 INCH,PNH STL 


83385 


OBD 


-106 


210-1008-00 




2 


* 


WASHER, FLAT: 0.0 9 ID X 0.188" OD.BRS 


12360 


OBD 


-107 


210-0053-00 




2 


m 


WASHER, LOCK:INTL, 0.092 ID X 0.175"OD,STL 


83385 


OBD 


-108 


210-0405-00 




2 


* 


NUT, PLAIN, HEX. i 2 -56 X 0.188 INCH, BRS 


73743 


2X12157-402 


-109 


129-0299-00 




4 


* 


POST, ELEC -MECH: HEX, 0.333 INCH LONG 


80009 


129-0299-00 


-110 


211-0097-00 




2 


* 


SCREW, MACHINE i4-40 X 0,312 INCH,PNH STL 


83385 


OBD 


-111 


210-0004-00 




6 




WASHER, LOCK iINTL, 0,12 ID X 0 *26 ,# OD l ,STL 

it 


78189 


1204 -00-00-0 S41C 


-112 






1 


* 


CKT BOARD ASSY : ATTENUATOR (SEE A1 OR A2 EPL) 






-113 


131-1030-00 




6 


* 


. CONTACT ASSY, EL :CAM SWITCH , BOTTOM 


80009 


131-1030-00 




131-1031-00 




8 


* 


. CONTACT ASSY , EL : CAM SWITCH, TOP 


80009 


131-1031-00 












(ATTACHING PARTS) 






-114 


210-0779-00 




8 


m 


. RIVET, TUBOLARsO. 051 OD X 0.115 INCH LONG 


42838 


HA-29952715 


-115 


131-1354-00 




2 


A- 


* LINK , TERM , CONN i 


80009 


131-1354-00 


-116 


136-0252-01 




4 


A- 


. CONTACT, ELEC: 0.1 78 INCH LONG 


00779 


1-332095-2 




136-0333-00 




1 


* 


. CONTACT, ELEC: 0.1 38 INCH LONG 


00779 


1-331677-4 


-117 


337-1406-00 




1 


* 


. SHLD ^ EIsECTRlCAL : CAM CONTACTS 


80009 


337-1406 -00 




263-1012-00 




1 


A 


ACTUATOR ASSY : ATTENUATOR 


80009 


263-1012-00 


-118 


105-0243-00 




1 


* 


. ACTUATOR, SWITCH: 


80009 


105-0243-00 












(ATTACHING PARTS) 






-119 


213-0214-00 




1 


■p 


. SCREW, CAP SCH;2-56 X 0.375"HEX HD STL 


70278 


OBD 


-120 


131-0963-00 




2 


■m 


. CONTACT, ELEC : GROUNDING 


80009 


131-0963-00 


-121 


210 “0 406-00 




2 


m 


. NUT, PLAIN, HEX. s 4-40 X 0,188 INCH, BRS 


73743 


2X12161-402 


-122 


214-1139-03 




2 


m 


. SPRING, FLAT: RED COLORED 


80009 


214-1139-03 


-123 


214-1752-00 




2 


*■ 


. ROLLER p DETECT: 0.1 25 OD X 0.16 INCH L 


80009 


214-1752-00 


-124 


401-0180-00 




1 


# 


, BEARING ,CAM SWsFRONT 


80009 


401-0180-00 












(ATTACKING PARTS) 






-125 


354-0390-00 




I 


* 


. RING, RETAINING* 0*385 FREE ID X 0.025% STL 


79136 


#51OQ-37M0 


-126 


384-0880-00 




1 


# 


. SHAFT, CAM SW:VOLTS/DIV REAR , W/DETE NT 


8Q009 


334*0880-00 


-127 


105-0282-01 




1 


• 


. ACTUATOR, CAM SW: AC/DC GROUND 


80009 


105-0282-01 




210-1189-00 




1 


* 


. WASHER, FLAT 5 0.19 5 ID X 0.367” QD,BR$ 


51316 


OBD 




214-2043-00 




1 


4 


. SPRING, HLCPS: CONI CAL, 0.20 INCH LONG 


80009 


214-2043-00 


-128 


210-0406-00 




4 


* 


. NUT, PLAIN, HEX. : 4-40 X 0.188 INCH, BRS 


73743 


2X 12161-402 


-129 


401-0178-00 




1 


• 


. BEARING, CAM SW: CENTER 


80009 


401-0178-00 












(ATTACHING PARTS) 






-130 


354-0443-00 




1 


# 


. RING, RETAINING: 0.328 FREE ID X 0.448" OD 


97464 


200-37 
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Mechanical Parts List 465 Service (SN IB 25 00 00 -up) 



FIGURE 2 CIRCUIT BOARDS (CONT) 



Fig, & 
Index 
No, 


Tektronix Serid/Model No. 
Part No. Eff Dscont 


Qty 


12 3*5 Name & Description 


Mfr 

Code 


Mfr Part Number 


2-131 


384-0878-02 




1 


. . SHAFT, CM SW :W/DRIVER 


80009 


334-0878-02 


-132 


105-0342-01 




1 


. . ACTUATOR. CAM : VOLTS/DIV 


80009 


105-0342-01 


™133 


210-0406-00 




4 


. . NUT, PLATS?, HEX. : 4 -40 X 0.188 INCH ,BR5 


73743 


2x12161-402 


-134 


214-1139-02 




1 


. . SPRING, FLAT :GHEEN COLORED 


80009 


214-1139-02 




214-1139-03 




1 


* „ SPRING /FLAT : RED COLORED 


80009 


2 14-1139-03 


-135 


214-1752-00 




2 


. . ROLLER, DETENT :0.1.2S OD X 0.16 INCH L 


80009 


214-1752-00 


-136 


401*0180-00 




1 


* * BEARING, CAM SW : REAR 


80009 


401-0180-00 


-137 


346-0102*00 




1 


STRAP /GROUNDING t 


80009 


346-0102-00 










(ATTACHING PARTS) 






-138 


211-0207-00 




1 


SCR,ASSEM WSHR: 4-40 X 0.312 INCH,PNH STL 

^ * _ _ _ 


83385 


OBD 


-139 


384-1129-00 




5 


EXTENSION SHAFT* 5-60 7 INCH LONG 


80009 


384-1129*00 


-140 







1 


CKT BOARD ASSY: VERTICAL MODE (SEE A4 EPL) 






-141 


136-0220*00 




4 


. S QCKET ,PLUG-IN:3 PIN 


71785 


133-23-11-034 


-142 


131-0608-00 




8 


. CONTACT, ELEC i 0.365 INCH LONG 


22526 


47357 


-143 


175-0828-00 




FT 


. WIRE , ELECTRICAL : 5 WIRE RIBBON 


23499 


TSK-175-0828-00 


-144 


352-0331-00 




2 


, LAMPHOLDER: 


80009 


352-0331-00 


-145 






1 


. 8W,HJSB BUTTON: VERT MODE (SEE $350 BPL) 






-146 


361-0411-00 




4 


. SPACER, PUSH SW:0.375 X 0.13 X 0.199 


71590 


J-652S5-Q0 


-147 






1 


CKT BOARD ASSY : VERT OUTPUT (SEE A5 EPL) 














(ATTACHING PARTS) 






-148 


211-0207-00 




2 


SCR,ASSEM KSHR:4-40 X 0.312 INCH.PNH STL 


83385 


OBD 


-149 


129-0450-00 




1 


POST, ELEC-MECH: 0.656 LG X 0.250 n HEX,STUDED 


80009 


129-0450-00 








■«**■ 


. CKT BOARD ASSY INCLUDES: 






“ISO 


136-0252-04 




32 


. CONTACT, ELEC: 0.188 INCH LONG 


22526 


75060 




136-0252-01 




2 


. CONTACT, ELEC: 0.178 INCH LONG 


00779 


1-332095-2 


-151 


131-0608*00 




5 


, CONTACT , ELEC i 0 * 3 65 INCH LONG 


22526 


47357 


-152 


"■ ^ ™ ™ 




2 


TRANSISTOR: (SEE Q4S2 f 492 EPL) 






-153 


210“ 0627-00 




2 


RIVET, SOLID: 0.042 DIA X 0.25 INCH , RDK 


80009 


210-0627-00 


-154 


343-0097-00 




2 


RTNS,TRANSISTOR:HEAT SINK 


80009 


343-0097-00 










(ATTACHING PARTS FOR EACH) 






-155 


210-0599-00 




2 


NUT, SLEEVE i 4-40 X 0-391 INCH LONG 


80009 


210-0599-00 


-156 


210-0004-00 




2 


WASHER, LOCK. :INTL, 0.12 ID X 0,26*OD,STL 


70109 


1204-00-00-054IC 


-157 


214-0368-OQ 




1 


SPRING, HLCPS :0. 24 DIA X 0.438 INCH LONG 


80009 


214-0368-00 


-158 


352-0062-00 




2 


HOLDER, SEMI COND : 1.187 X 1.167 INCHES, PLSTC 


80009 


352-0062-00 










(ATTACKING PARTS FOR EACH) 






-159 


211-0033-00 




2 


SCR,AS££M WASH* i4-4G X 0.312 INCH f FNH STL 


83385 


CBD 


“160 


211-OQ12-00 




2 


. SCREW .MACHINE : 4-40 X 0.375 INCH,PNH STL 


83385 


CEO 


-161 


210-0004-00 




2 


WASHER , LOCK : INTL ,0.12 ID X 0.26 "OB, STL 


78189 


1204-00-0 0-0541C 


-162 


210-0406-00 




4 


NUT , PLAIN ,HEX , : 4 “40 X 0.188 INCH,BRS 


73743 


2X12161-402 


-163 


214-1138-00 




2 


HEAT SINK, ELEC ; TRANSISTOR, 1 INCH OD,AL 


80009 


214-1138-00 


-164 


131-0235-00 




2 


TERMINAL, STUD: 0*213 DIA X 0*455 INCH L 


88245 


420977-9 










(ATTACHING PARTS FOR EACH) 






-165 


358-0136-00 


. 


1 


INSULATOR, B5HG : 


86245 


420971 


-166 


131-0761-00 




1 


_ w * _ 

TERMINAL STUD: SCREW MTG , FLAT TAB 


71279 


4897-1-0516 










(ATTACHING PARTS) 






-167 


2.10-0202-00 




1 


TERMINAL, LUG iSE *6 

4r — — 


78189 


2104-06-00-2 52GN 


-168 


407-1389-00 




1 


BRKT , HEAT SINK: 


80009 


407-1389-00 










(ATTACHING PARTS) 






-169 


129-0450-00 




2 


POST, ELEC-MECH: 0.656 LG X 0.250 "HEX, STUDED 


80009 


129-0450-00 


-170 


407-1128-00 




I 


BRXT,CRT SHIELD: REAR 


80009 


407-1128-00 










(ATTACHING PARTS) 






-171 


211-0507-00 




3 


SCREW, MACHINE: 6- 3 2 X 0.312 INCH.PNH STL 


83305 


OBD 


*172 


210-0803-00 




2 


WASHER , FLAT ; 0 * IS ID X 0*375 INCH OD,5TL 


12327 


OBD 


-173 


210-0202-00 




2 


TERMINAL, LUG :SE #6 


78189 


2104-06-00-2520N 


“174 


210-0457-00 




1 


NUT, PLAIN, EXT W:6-32 X 0.312 INCH, STL 


83385 


OBD 


-175 


220-0419-00 




2 


NUT, PLAIN, SQ: 6 -3 2 X 0.312 INCH, STL 


83385 


OBD 
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Mechanical Parts Ust—465 Service (SN B25Q0G0-up) 



FIGURE 2 CIRCUIT BOARDS (CONT} 



Fig* & 

Index Tektronix Serial /Model No, - Mfr 

No, Part No, Eff Dscont W ^ T 2 3 4 s Name & Description Code 



-176 


200“1459-00 


1 


COVER # CRTjREAR 


80009 








(ATTACHING PARTS) 




-177 


211-0008-00 


2 


SCREW, MACHINE : 4-40 X 0.25 IKCH.PNH STL 


83385 


-178 


386-2246-00 


1 


SUPPORT t CRT : REAR 


80009 


-179 


348-0145-00 


1 


GROMMET , PLASTIC :U-SHP ,1.0 X 0.42 INCH 


80009 


-180 




1 


COIL, TUBE DEFLE : Y-AXIS (SEE L1446 EPL} 
















(ATTACHING PARTS) 




-181 


343-0217-00 


1 


CLAMP, COIL i 


80009 


-182 


211-0147-00 


2 


SCREW, MAC HIKE ; 4-40 X 0.25 INCH,PKH STL 


83385 


-183 


210-0994-00 


2 


WASHER, FLAT: 0.125 ID X 0.25" CD, STL 

b, m. * m w 


83385 


-184 


337-1644-00 


1 


SHLD, ELECTRICAL ;CRT KECK * 


80009 


-185 


384-1159-00 


1 


EXTENSION SHAFT: 10. 3 84 INCH LONG , W/KNOE 


60009 


“186 

-187 


214-1756-00 


1 

1 


ACTUATOR, SWITCH : POWER 

SWITCH , TOGGLE : POWER ON (SEE S150I EPL) 


80009 












(ATTACHING PARTS) 




-188 


210-0562-00 


1 


NUT, PLAIN, HEX. : 0.25-40 X 0.312 INCH,BRS 


73743 


-3.89 


210-0046-00 


1 


WASHER, LOCK :INTL, 0.26 ID X 0.40" OD,STL 

w- m b m* A w a- 


78189 


t on 




1 


SWITCH, SLIDE: LINE SELECT (SEE S1503 EPL) 




— ±y u 




J- 










(ATTACHING PARTS) 




“191 


211-0101-00 


2 


SCREW, MACHINE: 4-40 X 0,25" 100 DEG ,FLH STL 


83385 


-192 


200-1526-00 


1 


_ ^ — — 

COV f XKV SW HOLE; 


800Q9 


**193 


407-1133-00 


1 


BRACKET, SW MTG: POWER SWITCH 


80009 








(ATTACHING PARTS) 




“194 


211-0116-00 


1 


SCR,ASSEM WSHR:4-40 X 0.312 INCH,PNH BRS 


83385 


-195 


210-0551-00 


1 


NUT, PLAIN, HEX.: 4-40 X 0.25 INCH, STL 


83385 




210-0406-00 


1 


NUT, PLAIN, HEX. : 4-40 X 0.188 INCH, BRS 


73743 




210-0994-00 


2 


WASHER, FLAT :0. 125 ID X 0,25” 0D,STL 


83385 




386-2660-00 


1 


SUPPORT, CKT BD; PLASTIC 


80009 


_ 1 




1 


CKT BOARD ASSY: TRIG GEN, SWF LOGIC (SEE AS EPL) 

(ATTACHING PARTS) 




■i?a 




JU 




-197 


211-0207-00 


5 


SCR,ASSEM WSHRi 4-40 X 0*312 INCH,PNH STL 

^ ^ _ 


83385 








* CKT BOARD ASSY INCLUDES? 




-198 


131-1003-00 


8 


. CONNECTOR BODY, : CKT BD MT,3 PRONG 


80009 


-199 


214-0579-00 


3 


. TERM., TEST PT:0.40 INCH LONG 


80009 


-200 


131-0608-00 


10 


, CONTACT, ELEC: 0.365 INCH LONG 


22526 


-201 


136-0252-04 


55 


. CONTACT, ELEC: 0.188 INCH LONG 


22526 


-202 


136-0220-00 


25 


. SOCKET , PLUG-IN : 3 PIN 


71785 




136-0260-02 


2 


. SOCKET , PLUG-IN : 16 CONTACT 


01295 


-203 


136-0499-14 


l 


. CONNECTOR, RCPT, : 14 CONTACT 


00779 


-204 


136-0499-10 


1 


. CONNECTOR, RCPT, :1Q CONTACT 


00779 


-205 


200-1167-00 


2 


. COVER, XSTR: TEMP STAB FOR 2 TO-18 CS STYLE 


05820 


-206 


352-0331-00 


3 


* LAMPHOLDER i 


80009 


-207 


214-0973-00 


1 


. HEAT SINK, ELEC: 0.28 X 0.18 OVAL X 0,187"H 


80009 


-208 


386-2376-00 


1 


* PLATE , LEVER MTG: SLIDE SWITCH 


80009 








(ATTACHING PARTS) 




-209 


210-0657-01 


2 


. EYELET, METALLIC: 0.089 OD X 0.218 INCH LONG 


80009 




105-0401-00 


1 


. ACTUATOR , SWITCH : B (DLY'O) SOURCE 


00009 


-210 


105-0417-00 


1 


* . ACTUATOR, SWITCH : 


80009 


-211 


351-0355-00 


1 


* . GUIDE, SW SLIDE: 


80009 


-212 


214-1126-01 


2 


. , SPRING, FLAT sGREEN COLORED 


80009 


-213 


214-1127-00 


2 


* * ROLLER, DETENT : 0 . 125 DIA X 0*125 INCH L 


80009 


*2 14 


376-0142-00 


1 


. . ADPT , SHAFT , CPLG : SLIDE TO SHAFT 


80009 




213-0048-00 


1 


. . SETSCREW: 4-40 X 0.125 INCH, HEX SOC STL 


74445 



Mfr Part Number 



200-1459-00 

ODD 

386 -2 2 46-00 
348-0145-00 



343-0217-00 

OBD 

OBD 

337-1644-00 

384-1159-00 

214-1756-00 



2X20224-402 
1214-05-00-05 41C 



OBD 

200-1526-00 

407-1133-00 

OBD 

OBD 

2X12161-402 

OBD 

386-2660-00 



OBD 



131-1003-00 
214-0579-00 
47357 
7 5060 

133-23-11-034 

C931602 

4-380949-4 

4-380949-0 

259-18-40 

352-0331-00 

214-0973-00 

386-2376-00 

210-0657-01 

105-0401-00 

105-0417-00 

351-0355-00 

214-1126-01 

214-1127-00 

376-0142-00 

OBD 



REV. 8 JAN. 1975 
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Mechanical Parts List — 465 Service {SN B250000-up) 



Fig, & 
Index 
Mo, 



-215 

-216 

-217 

-218 

-219 



-220 

-221 

-222 

-223 

-224 

-225 

-226 

-227 

-22B 

-229 



-230 

-231 

-232 

*233 



-234 



-235 



-236 



-2 37 



-238 



-239 

-240 

-241 

-242 

-243 



-244 

-245 

-246 

-247 

-248 

-249 

-250 

-251 

-252 

-253 



FIGURE 2 CIRCUIT HOARDS {CONTI 



Tektronix Serial/Model No. „ 
Part No. Eff Dsconl 



105-0400-00 1 

105-0418-00 1 

351-0355-00 1 

214-1126-01 2 

214-1127-00 2 

376-0142-00 1 

213- 0048-00 1 

105-0399-00 2 

105-0419-00 1 

351-0355-00 1 

214- 1126-00 2 

214-1127-00 2 

376-0142-00 1 

213- 0048-00 1 

384-1160-00 4 

214- 1770-00 4 

354-0165-00 2 

131-1031-00 23 

210- 0779-00 1 

407-1157-00 1 

384-1136-00 _ 3 

334-1059-00 ’ 4 

672-0451-00 1 

211- 0207-00 1 

129-0386-00 1 

__ ■!— ! 

384-1277-00 1 

263-1086-00 1 

211-0207-00 8 



200-1707-00 1 

211-0008-00 8 

210-0004-00 8 

131-0963-00 2 

210-0406-00 2 

214-1139-02 1 

214-1139-03 1 

214-1127-00 2 

401-0081-02 1 

354-0391-00 1 

105-0615-00 1 

210-0406-00 4 

407-1199-00 1 

210-0406-00 4 

401-0115-00 1 

105-0614-00 1 

354-0391-00 1 



12 3 4 5 Name & Description 

. ACTUATOR, SWITCH sA SOURCE 
. . ACTUATOR , SWITCH s 
. . GUIDS.SW SLIDE: 

. . SPRING, FLAT : GREEN COLORED 
. . ROLLER, DETENT: 0.1 25 DIA X 0.125 INCH L 
. , ADPT,SHAFT ,CPLG : SLIDE TO SHAFT 
. . SETSCREW: 4 -40 X 0.125 INCH, HEX SOC STL 
. ACTUATOR, SWITCH: A & S COUPLING 
. . ACTUATOR, SWITCH: 

. . GUIDE, SW SLIDE: 

, . SPRING, FLAT: GOLD COLORED 
. . ROLLER, DETENT: 0.125 DIA X 0.125 INCH L 
. . ADPT , SHAFT , CPLG : SLIDE TO SHAFT 
. . SETSCREW : 4-40 X 0.125 INCH, HEX SOC STL 
. EXTENSION SHAFT: 3. 05 INCH LONG 
. LEVER, SLIDE SW: 

(ATTACHING PASTS) 

. RING, RETAINING: 

. CONTACT ASSY, EL: CAM SWITCH, TOP 

(ATTACHING PARTS FOR EACH) 

. RIVET, TUBULARsO. 051 OD X 0.115 INCH LONG 

BRACKET , SWITCH : TRIGGER BOARD 
EXTENSION SHAFT :0. 95 INCH LONG 
EXTENSION SHAFT ;6. SB INCH LONG 
CRT BOARD ASSY ;TIMING 

(ATTACHING PARTS) 

SCR,ASSEM WSHE:4-40 X 0.312 IRCH.PNH STL 
POST, ELF;C -MECH : HEX , 1 . 5 9 3 INCH LONG 

a * if ™ . » — 

. TIMING ASSY INCLUDES: 

. EXTENSION SHAFT: 8. 23 INCH LONG 
. ACTUATOR ASSY :CAM SWITCH, TIMING 

(ATTACHING PARTS) 

. SCR,ASSEM WSHR:4-4Q X 0.312 INCH,PNH STL 

. . ACTUATOR ASSY INCLUDES: 

. . COVER, CAM SW: 

(ATTACHING PARTS) 

. . SCREW, MACHINE :4-40 X 0.25 INCH,PNH STL 
. . WASHER, LOCK :INTL, 0.12 ID X 0.26"OD,STL 

. . CONTACT, ELEC GROUNDING 
, . NUT, PLAIN, HEX. :4-40 X 0.188 INCH ,BR5 
. . SPRING .FLAT: GREEK COLORED 
. . SPRING ,FLAT: RED COLORED 
. . ROLLER, DETENT: 0.125 DIA X 0.125 INCH L 
. . BEARING, CAM SW: FRONT 

(ATTACHING PARTS) 

. . RING » RETAINING : 0.3 9 5"FREE ID X Q.025" STL 

. , ACTUATOR, CAM SW: TIKE/CM, FRONT, W/SHAFT 
. . NUT, PLAIN, HEX. :4~40 X 0.188 INCH,8RS 
. . BRACKET, COVER: CAM SWITCH 
. . NUT , PLAIN, HEX. : 4-40 X 0.1SS INCH , BRS 

. . BEARING, CAM SW:CENT£R 
. . ACTUATOR, CAM SW:TIM£/CM, REAR, W/SHAFT 

(ATTACHING PARTS) 

. . RING , RETAINING :0 . 39 5"FREE ID X 0.025" STL 



Mfr 

Code 


Mfr Part Number 


80009 


105-0400-00 


80009 


105-0418-00 


00009 


3S1-0353-QO 


80009 


214-1126-01 


80009 


214-1127-00 


80009 


376-0142-00 


74445 


OSD 


80009 


105-0399-00 


80009 


105-0419-00 


80009 


351-0355-00 


80009 


214-1126-00 


80009 


214-1127-00 


80009 


376-0142-00 


74445 


OBD 


80009 


384-1160-00 


80009 


214-1770-00 


97464 


1000-15 


80009 


131-1031-00 


42838 


RA-29952715 


80009 


407-1157-00 


80009 


384-1136-00 


80009 


384-1059-00 


80009 


672-0451-00 


S3 385 


OBD 


80009 


129-0386-00 


80009 


384-1277-00 



83385 


OBD 


80009 


200-1707-00 


83395 


OBD 


78189 


1204-00^00-05410 


80009 


131-0963-00 


73743 


2X12161-402 


80009 


214-1139-02 


80009 


214-1139-03 


80009 


214-1127-00 


80009 


401-0081-02 


97464 


3100-43-CD 


80009 


105-0615-00 


73743 


2X12161-402 


80009 


407-1199-00 


73743 


2X12161-402 


80009 


. 401-0115-00 


80009 


105-0614-00 


97464 


3100 -4 3 -CD 
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Mechanical Parts List— 465 Service (SN 8250600-up) 



FIGURE 2 CIRCUIT BOARDS (COOT) 



Fig. & 

index 

No. 


Tektronix Serial /Model No. 
Part No. Eff Dscont 


Qty 


3 


2 3*5 Name & Description 


Mfr 

Code 


2-254 


210-0406-00 




4 


* 


. NOT, PLAIN, HEX. i 4 -40 X 0.188 INCH,BRS 


73743 


-255 


214-1139-02 




1 




. SPRING , FLAT sGREEN COLORED 


80009 




214-1139-03 




1 


■ 


. SEEING, FLAT: RED COLORED 


80009 


-256 


214-1127-00 




2 




, ROLLER, DETENT: 0,125 DXA X 0,125 INCH L 


80009 


-257 


401-0061-04 




I 


■ 


. BEARING, CAM SW:REAR,W/INSERT 


80009 




351-0366-00 




I 


* 


, , SLIDE , STOP r ACTUATOR 


80009 




105-0410-00 




1 


A 


. STOP, ROT, SHAFT: CAM SWITCH 


80009 


-258 


352-0350-00 




1 


m 


. . HOLDER, STOP PIN: 


80009 




213*0048—00 




1 


■ 


. * SETSCREW i 4-40 X 0.125 INCH, HEX SOC STL 


74445 


-259 


105-0409-00 




1 


m 


. , STOP, SHAFT t ACTUATOR 


80009 


-260 


361-0535-00 




1 




. . SPACER, RING: 0.1 30 ID X 0.18 INCH OD 


80009 


-261 


354-0291-00 




1 


* 


. . RING, RETAINING :TRUARC 


97464 


-262 


214-1812-00 




I 


* 


, . SPG,HLCL,TR£N:CAM SWITCH 


80009 


-263 


376-0039-00 




1 


# 


ADFT, SHAFT f CFLG: 0,128 AND 0.082"DIA SHAFT 


80009 




213-0022-00 




2 


■P' 


. SETSCREW: 4-40 X 0.188 INCH, HEX SOC STL 


74445 


-264 






1 


* 


RES. ,VAR,NONWIR: (SEE R1140/S1140 EPL) 




-265 


361-0515-00 




l 


* 


SPACER, SWITCH : PLASTIC 


80009 


-266 


„ 




1 


a 


CKT BOARD ASSY :TIMING (SEE A7 EPL) 




"-267 


131-0604-00 




37 


m 


. CONTACT, ELEC: 0.02 5 SQ X 0.365 INCH LONG 


80009 


-268 


131-O6O8-00 




19 


* 


. CONTACT, ELEC: 0.36 5 INCH LONG 


22526 


-269 


131-1261-00 




20 


A 


. CONTACT f ELEC ; F -SHAPED 


00779 


-270 


136-0220-00 




2 


* 


. SOCKET, PLUG -IN: 3 PIN 


71785 


-271 






1 


# 


. SW,PtJSH BUTTON: TRIG MODE (SEE SHOO EPL) 




-272 


361-0542-00 




4 


* 


, SPACER , SWITCH t PLASTIC 


71590 


-273 


352-0331-00 




2 


* 


. LAMPHOLDER: 


80009 


-274 






1 


* 


, SW,PUSH BUTTON iHQRIZ DISPLAY (SEE 51120 EPL) 




-275 


361-0385-00 




4 


# 


. SPACER, PB SW:0.164 INCH LONG 


80009 


“276 


175-0825-00 




FT 


WIRE, ELECTRICAL: 2 WIRE RIBBON ,29. 5 INCHES 


23499 


-277 


175-0826-00 




FT 


WIRE, ELECTRICAL: 3 WIRE RIBBON ,3.5 INCHES 


08261 


-278 


175-0827-00 




FT 


WIRE , ELECTRICAL : 4 WIRE RIBBON, 4 INCHES 


00261 


-279 


175-0328-QQ 




FT 


WIRE , ELECTRICAL : 5 WIRE RIBBON, 13 INCHES 


23499 


-230 


175-0831-00 




FT 


WIRE, ELECTRICAL: 8 WIRE RIBBON, 10.25 INCHES 


08261 


-281 


210-0774-00 




3 


EYELET, METALLIC 1 0.152 OD X 0-245 INCH L,,BR£ 


80009 


-282 


210-0775-00 




3 


EYELET, METALLIC: 0.126 OD X 0.23 INCH L,BFS 


80009 


-283 


131-0707-00 




46 


CONTACT, ELEC :C.48"L, 22-26 AKG WIRE 


22526 




131-0371-00 




2 


CONTACT, ELEC: FOR NO. 26 AWG WIRE 


98278 


-284 


131-0472-01 




4 


CONTACT , ELEC : FEMALE 


80009 


-285 


352-0 169-00 




4 


HOLDER, TERM. CON: 2 WIRE BLACK 


80009 


■“286 


352-0161-00 




1 


HOLDER, TERM. CON: 3 WIRE BLACK 


80009 


-287 


352-0162-00 




1 


HOLDER, TERM, CON : 4 WIRE BLACK 


80009 


-288 


352-0163-00 




3 


HOLDER, TERM. CON: 5 WIRE BLACK 


80009 


-289 


352-0166-00 




2 


HOLDER , TERM . COM : 8 WIRE BLACK 


80009 
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Mfr Part Number 



2X12161-402 

214-1139-02 

214-1139-03 

214-1127-00 

401-0081-04 

351- 0366-00 
105-0410-00 

352- 0350-00 
OBD 

105-0409-00 

361-0535-00 

2000 -12 -CD 

214-1812-00 

376-0039-00 

GBD 

361-051 5-00 

131-0604-00 

47357 

1-380953-0 
133-23-11 -034 

J-6428X 

352-0331-00 

361-0385-00 

TEK-175-0 B25-QO 

TEK-1/5 “0828-00 

TEK- 17 5-0827-00 

TEK-175-0828-00 

TEK-17 5-083 1-00 

210-0774-00 

210-0775-00 

47439 

12093-8 

131-0472-01 

352-0169-00 

352-0161-00 

352-0162-00 

352-0163-00 

352-0166-00 
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CABINET 





Rg. & 



Index 

No. 


Tektronix 
Part No, 


Serial/Model No. 
Eff Dsconl 


Qry 


l 2 1 4 ^ Nome B> Description 


Mfr 

Code 


Mfr Pari Hum 


ber 


4-1 


437-0141-00 






1 


CAB r ELEC EQUIP: STANDARD 


80009 


437-0141-00 






437-0174-00 






1 


CAB t ELEC EQUIP: WITH DM43/E«40 


80009 


437-0174-00 




“2 


348-OOSQ-01 






4 


„ FOOT , CABI HET : BOTTOM = 


80009 


348-00S0-0L 




“3 


2C0-1412--00 






1 


COVER, SCOPE tFROm 1 


80009 


200-1412-00 


rid ex 




200-1723-00 






1 


COVER, SCOPE : PROMT , H/DH43/DH4 0 


80009 


200-1723-00 




-4 


200-0602-00 






2 


COVER , HINGE; 


80009 


200-0602-00 


1 A O t 


-5 


367-0140-03 


B25Q000 


B256499 


l 


HANDLE ,, CARRY I NG : 


80009 


367-0140-03 


4-1 




367-0195-00 


B256500 




l 


HANDLE , CARRYING i 


80009 


367-0195-00 














(ATTACHING PARTS) 








-6 


211-0612-00 


B25Q0Q0 


B256499 


4 


SCREW , MACHINE : 6-»32 X 0,50"* 100 DEG,PLH STL 


S33S5 


OBD 






213-0227-00 


B256500 




4 


SCRfTPGfTED FOR *6-32 X 0.50 IDO DEG f FLH ST 

_ _ — A ^ *. 


C31BS 


OBD 


- 4 


"7 


334-19-38-00 






1 


PI , IDENTIFECATJ i 


80009 


334-1990-00 




-B 


214-0516-00 






2 


SPRING , HLCFS : 0 , 9 59 DIA X 1.250 INCH LONG 


80009 


214-0516-00 


-6 


-9 


214-0513-04 


B 250000 


B256499 


2 


HOB ,EDL INDEX : 


EDQ09 


214-0513-04 






214-1&07-00 


B256500 




2 


ITJDEXjHDL RING: 


80DQ9 


214-1907-00 




-10 


214-0515-02 






2 


GEAR, BPL INDEX i 


80009 


214-0515-02 














(ATTACHING PARTS FOR EACH) 








-11 


213-0139-00 






1 


SCR, CAP, HEX HD 1 10-24 X 0.375 INCH LONG 


14436 


OBD 




-12 


210-1132-00 






1 


WSHR,SPR THStf? 0.213 ID X 0,69 INCH QD 


80OO9 


210-1102-00 








Tekfrc 

Port ! 

016- 05 1 

016- 05$ 

DlS-OSl 

DlO-SOc. 

010-64i 

137- 16"? 

134-ODJ 

159-001 

L59-DE4 

003-012 

070- IK 

070-17? 

070-17" 
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ACCESSORIES 



r 




Fig, & 

Index Tektronix Seriol/Model No. _ Mfr 

No, Part No. Eff Dscont ^ 1 3 3 4 5 Name & Description Code Mfr Part Number 



4-1 016-0535-02 

016- 0594-00 
“2 016-0537-00 

-3 010-6065-13 

010-6430-00 
-4 337-1674-01 

-5 134-0016-01 

-6 159-0016-00 

159-0042-00 
003-0120-00 
070-1861-00 
070-1738-01 
Q7Q«1779-QQ 



1 


POUCH , ACCESSORY ; W /HARDWARE , STANDARD 


80009 


016-0535-02 


1 


POUCH , ACCE SSQKY : W/H ARDWARE , WI TH DM4 3 /DM40 


00009 


016-0594-00 


1 


POUCH , ACCESSORY : VINYL, W/ZIPPER 


05006 


OBD 


2 


PROBE, PACKAGE : 6 FOOT 


80009 


010-6065-13 


1 


PROBE , TEMP il - 5 METERS LONG r W/DM4 3 


80009 


0.10-6430-00 


1 


SHLD, IMPLOSION :CLEAR 


80009 


337-1674-01 


1 


PLUG, TIP : W/BINDING POST 


80009 


134-0016-01 


2 


FU SE , CARTRIDGE : SAG , 1 . 5 A , 2 50V , FAST- BLOW 


71400 


AGC1 1-2 


2 


FUSE, CARTRIDGE =3AG,0. 75A ,2 50V, FAST-BLOW 


71400 


AGC3-4 


1 


TEST LEADS :PAIR, WITH DM43/DM4Q 


80009 


003-0120-00 


a 


MANUAL , TECH : INSTRUCTION 


80009 


070-1861-00 


i 


MANUAL , TECH : OPERATORS 


80O09 


070-1738-01 


i 


MANUAL, TECH iSERIVCE, DM43 /DM40 (W/DM) 


80009 


070-1779-00 
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Index 

No. 


Tektronix SeriaF; Modef No, 
Fart No. Eff Dscont 


Qty 


l 


234 5 Nome & Description 


M h 
Code 


Mfr Part Nurnbe 




016-0556-00 




i 


Aj&PTP.., RACK K TO: KIT 


SQ009 


016-0555-00 


-l 


3 67 -CO 2 2 -00 




2 


. 


HANDLE r BCWi 1,5 X 4,5 INCH 


00540 


1 03 5 3 -B- 10 3 2-25 A 












(ATTACHING PARTS FOR EACH) 






-2 


21 3-0000 -no 




2 


- 


SCREW r MACHINE: 10- 3 2 U 0,30 INCH, HEX 


6330 5 


06 D 




134-0067-00 




4 




BUTTOH r PLUG : CRAY PLASTIC 


aooo9 


134-0067-00 


-4 


313-0314 -QO 




2 


■ 


SETSCREW: 0.3 50- 20 X 0,750 INCH, SOC STL 


56676 


OBD 


*"5 


351-0104-00 




1 


« 


SLIDE SECT, ,DWfttPAIR 


90009 


351-0104-00 












(ATTACKING TARTS) 






-6 


3U-0M3-0O 




2 


. 


SCREW r MACH IME : 8- 3 2 X 0,375 ISJqH , PNH S'TL 


03305 


OBD 


~7 


210-0459-00 




2 


i- 


HITT r PIJl IM ,, EXT W*9-32 H 0.344 INCH, STL 


93305 


OBD 


-fl 


210—0009-00 




2 


u 


EYELET f METAL LI C ■- CENTER INS 


63743 


251511 3-3T? -909 












(ATTACH ItSG PANTS FDR EACH) 






-9 


211-0507-00 




1 


a 


SCREW j MACHINE :&-32 X 0.312 INCH , FNH STL 


63395 


OBD 


-la 


21C-C457-DO 




1 


■ 


NUT, PLAINTEXT W:S-32 X 0.312 INCH, STL 


93305 


OBD 


-11 


386-2669-00 




1 


* 


SUPPORT , CAB-3 NET i HEAR 


00009 


386-2669-00 












(ATTACHING PARTS) 






-12 


21 2- 0021- DO 




4 


* 


SCREW, MACHINE 1 0-3 2 X 0,375 INCH,PNH STL 


93 385 


OBD 


“13 


210-0459— 00 




2 


* 


NOT , PLAIN , EXT W:B-32 X 0*344 INCH,$TL 

_ Jr - 


03305 


OBD 


-14 


407-1350-00 




I 




BRACKET f ANGLE : REAR 


00009 


407-1350-00 












(ATTACHING PARTS) 






•IS 


212-00 21-00 




2 


m 


SCREW, MACHINE tB -3 2 X 0*375 INCH^PNH STL 


033B5 


OBD 


-16 


210-045G-00 




2 


f 


NUT, PLAINTEXT W:B-32 X D T 344 INCH f STL 


B33B5 


OBD 


-17 


2 11-051 7 -00 




2 




SCREW , MACHINE ; 6-32 X 1 INCH , PMH , STL 


833,55 


OBD 


-13 


212-0033-00 




4 


a 


SC REW f MACHINE : 0 - 32 X 0.750 INCH , PNH STL 


B31B5 


OBD 


-15 


437-0154-01 




1 


a 


CABINET, SCOPE: 


80009 


437-0154-01 


-2 a 


351-0101-00 




1 


. 


SLIDE , DVR, EXT :PAIH 


60009 


351-0101-00 


-21 


CH 6-009 9- 00 




1 


. 


HDW KIT r ELEK : 


60009 


016-00&S-Q& 
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MANUAL CHANCE INFORMATION 



At Tektronix, we continually strive to keep up with idlest 
electronic developments by adding circuit and component 
improvements to our instruments os soon as they are devel- 
oped and tested. 

Sometimes, due to printing and shipping requirements, we 
can't get these changes immediately into printed manuals* 
Hence, your manual may contain new change information on 
foil owing pages* 

A single change may affect several sections. Sections of 
the manual are often printed at different times, so some of 
the Information on the change pages may already be in 
your manual* Since the change information sheets are carried 
m the manual until ALL changes are permanently entered, 
some duplication may occur* If no such change pages appear 
in this section, your manual is correct as printed* 



